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ABSTRACT 
Wayfinding is a phenomenon that has been studied over several years. It may 
have diverse terms and definitions, but the goal has always been to reach a particular 
destination with the help of environmental information and cognitive mapping.  
As complex as conventional wayfinding is; creating an effective design for blind 
users is even more problematic. It is vital to create a space that is inclusive, yet effective 
to fit the user needs. The goal should be meshing majority needs with minority needs 
without compromising the aesthetics or effectiveness of the design. As designers, we aim 
to provide efficient wayshowing through our design practices. However, most of this 
comprises of visual cues and aesthetics; which would not cater to a blind user. This thesis 
aims to challenge this problem by contributing non-visual cues in addition to visual 
aesthetics that are normally deliberated. 
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CHAPTER 1 
INTRODUCTION  
 Over the years, the term “wayfinding” has been used to describe an individual’s 
act of successful navigation along a path with the least amount of stress with the use of 
environmental information to determine the current location and destination. Without 
these primary environmental clues and secondary man-made cues in the form of signs, 
maps, and directions, it makes for a stressful, anxiety ridden process. As designers, we 
aim to provide efficient wayshowing through our design practices. Today’s retail 
environment, even with all the effort designers are putting in, is very complex due to 
patron’s high expectations. As the retail spaces get larger, it gets easier to get disoriented 
and lost in the case of sighted users, however, identification signs and maps play a key 
role in making this process easier.  
The blind user group was selected based on their absence in public spaces in 
India. This raised the question of why that was and what could be done to change that. 
This led to the study on retail spaces, because retail is one of the most widely used places 
for recreational purposes. While this research was based on Indian retail, this project 
aimed at finding a more universal solution.     
While other user groups are considered, it is deemed difficult to make an all-
inclusive design. Although that is the case, it is very important for designers to make that 
a primary concern, especially in public areas. When wayfinding for blind users is 
considered, the first thing that is thought about is how obstacles can be avoided. Though 
this is a primary concern, there is a question that comes to mind: Can the same methods 
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that are used to avoid obstacles be used to guide a blind user toward the desired 
destination? The background and literature review delves into this topic and this thesis 
project aims to answer this question. 
Blindness 
Definition of Blind 
 The term “blind” has many uses, whether figurative, or literal. In the figurative 
sense, it could be used to describe the lack of understanding, obliviousness, skepticism, 
etc. (Kleege). More commonly, “blind” refers to the inability to see. Indeed, it is used 
colloquially in phrases like blind faith, blind luck, blind curve, blind spot, and window 
blind.  
All of these phrases reference the inability to see; the essence of the word “blind.”  
There is still a considerable uncertainty in the public mind, as to what is considered as 
legally blind. The term “legally blind” is defined as a person who has visual perception of 
20/200 or less. This translates to a visual field of 20 degrees or less in the better eye with 
corrective lenses or limitation in the field of vision such as the widest diameter of the 
visual field subtends an angular distance no greater than 20 degrees. The term seems to 
have been coined by the American Medical Association in 1934, and adopted by the 
federal government in the Social Security Act of 1935 as the standard measure of 
determining eligibility of new federal programs for the blind (Kleege).  
Legally blind refers to a wide variety of people: a newborn child, educated or uneducated, 
rich and poor, talented and incompetent, recently blind or long-time blind, and fully blind 
or partially sighted. The principal causes of visual impairment in the developed world are 
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most often diabetic retinopathy, cataracts, glaucoma, retinitis pigmentosa and macular 
degeneration (Zimring and Templer). Most sighted people’s experience with the blind is 
limited to a relative or someone walking down the street.  This limited exposure leads to 
an array of assumptions of the abilities of the blind and alternatively their helplessness. 
While some facts are exaggerated, there are a few basic facts that are true: two-thirds of 
blindness is found in the later years of life, most blind persons have a considerably higher 
amount of leisure time than sighted persons, and blind employees have higher attendance 
and fewer accidents in the industry (Zahl). Adjustment to blindness depends on the 
individual, his/her background, social situations, and the degree of adaptability.  There is 
still a considerable uncertainty in the public mind, as to what is considered as legally 
blind. The term “Legally blind” is defined as a person who has visual perception of 
20/200 or less. This means, a visual field of 20 degrees or less, in the better eye, with 
corrective lenses or limitation in the field of vision such as the widest diameter of the 
visual field subtends an angular distance no greater than 20 degrees. The term seems to 
have been coined by the American Medical Association in 1934, and adopted by the 
federal government in the social security act of 1935 as standard measure to determine 
eligibility of new federal programs for the blind (Kleege). Vision in humans accounts 
for the bulk of all input information. It is the major channel of communication between 
the individual and his/her environment, and provides a major portion of his/her input and 
a considerable part of the aesthetic input. The task of providing a blind person with 
sensory aids that equip him/her for moving effectively in unfamiliar surroundings is 
daunting. These aids are expected to extract complex information from the environment 
and present the pertinent aspects to the user through one or more of his/her remaining 
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sensory channels. The contrast between about a million nerve fibers from the eye to the 
brain and some 40,000 from the ear to the brain emphasizes the relative disadvantage of 
the ear while a comparison of the 525-line visual video image with the perhaps 6-line 
resolution of the finger tips presses inadequacy of touch related to vision. Adequate 
sensory aid replacement of the functions of the complex neural networks requires 
extensive fundamental knowledge and a very sophisticated system design (Zahl). Thus, it 
is extremely important to assess the needs of the users in a clear detailed way and is 
necessary to have tangible answers to questions such as; how many blind persons want to 
type documents or signs or labels? How is this population distributed by age, sex or 
education? What is the distribution of sensory or motor deficits? Which classes of 
obstruction detection are most valuable? What proportion of blind users is willing to use 
these mobility aids? And in view of these and many other assessed needs, what kind of 
research is required and in what priority? What are the economic and social implications 
of raising these blind people to higher levels of effectiveness and so forth? Obviously 
these questions lead to many more relevant and necessary enquiries.  
 Usually the problems and difficulties of a newly blind person rise not only from 
the absence of sight itself, but also from other consequences like the loss of mobility, of 
the loss of ability to communicate through visual means and loss of earning power or 
income depending on what field they are from, changes in personal relationships, loss of 
independence, increased loneliness, and more. Each blind person will present a 
combination of individual problems, which will be faced and overcome with varying 
degrees of success. For the congenitally blind there are no transitional problems, but there 
is an increasing psychological realization and acceptance that there is a different 
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experience for others beyond their reach. For the adventitiously blind (i.e. those who 
suffer from a certain loss of sight, from accident, disease, age etc.) there may be a 
catastrophic change in personal, physical and emotional circumstances. There are certain 
factors that need to be considered where the welfare of blind users is concerned. The first 
necessity is variety because the problems of each blind person is unique and different 
types of facilities cater to individual circumstances. The second is independence. The 
main objective of education training and rehabilitation is to give the individual an 
opportunity to make the most of their capabilities and their wishes. Thirdly integration 
help the blind feel less isolated and more involved in their local communities. The blind 
need opportunities to be accepted as normal members of their society and not receive 
excessive praise for their achievements or pity for their disabilities. The fourth factor is 
communication because it can have a psychological effect on adventitiously blind users. 
Lastly, blindness causes a major problem with mobility that needs to be overcome by the 
provisions of aids or the use of other senses and different techniques (Zahl). 
Social and Psychological Adjustments 
 Helen Keller said, “Not blindness, but the attitude of seeing to the blind is the 
hardest burden to bear.” Along with having to face physical obstacles, blindness comes 
with a slew of social and psychological adjustments (Zahl). Sighted people have various 
types of reactions to the idea of a blind user. Some sighted people absorb the new 
information quietly, while others get extremely uncomfortable and even refrain from 
using the word blind figuratively; avoiding routine phrases like, “I see”, “Do you see 
what I mean?” “Look at how blindly she believes him.” These sighted people often start 
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to look around for someone who is responsible for the blind person and try to slip away 
from the situation as politely as possible. When confronted with a partially sighted user, 
some sighted people object by saying things like, “But, you are not really blind”. Here, 
the lack of the public’s knowledge about what blind really means comes to light 
(Kleege). The modern, legal definition is uninformed, that; blind or partially sighted has 
more to do with the ability to read or drive a car, rather than the ability to perceive light, 
color or form. The definition is more complicated than that, and at the same time, quite 
simple to understand. By that, it is meant that of all the things that people are terrified of; 
including cancer, loss of limb, or any other disability, blindness is most easily simulated 
(Zahl).  
 It is very important to sensitize people to blind users in this fashion.  In fact, it is 
almost easy: if a sighted person just closes his/her eyes, they start to see that he/she tend 
to hear better, feel more and pay attention to details that his/her eyes do not normally 
notice. Blindness is not an entirely unfamiliar condition; it is experienced every time a 
person blinks. One tends to hear distant sounds, one can tell when one steps from 
carpeted flooring to tiled flooring, one can navigate through a sense of smell, one notices 
small details like a branch rustling, and a squirrel running across it and so on. Repeated 
motions like finding a dropped object can help a sighted user even develop a mental map. 
With this mental map in motion, one starts to notice the wind blowing, an open window, 
or even a wall blocking the way. The sighted user gains confidence and is able to move 
faster and more efficiently. This experiment assures even a sighted user that it is, in fact, 
possible to accomplish routine chores with closed eyes. The other senses are not suddenly 
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more powerful,   but are more focused now. Exposing sighted users to this experiment 
can illustrate that there is nothing to be ashamed or embarrassed about (Kleege). 
Understanding Wayfinding 
 Wayfinding was first defined by Kevin Lynch in his 1960 book The Image of the 
City as a spatial problem solving process. The purpose of wayfinding is to determine a 
route using the architecture, interior and graphic design of the space to reach a 
destination. Wayfinding can also be portrayed as a means to an end analysis, where the 
individual finds the destination through sensory channels and motor channels. While the 
sensory channels take and make use of cues from the environment, the motor channels 
put these cues to use to navigate through that environment. Lynch stated that while clarity 
is quite important to have a pleasant experience of a city, it is also imperative to take into 
consideration the inhabitants and how they perceive it. He explained that there is more to 
wayfinding than just instinct: 
Structuring and identifying the environment is a vital ability among all mobile 
animals. Many kinds of cues are used. The visual sensations of color, shape, 
motion or polarization of light, as well as other senses such as smell, sound, 
touch, kinesthesia, sense of gravity and perhaps of electric and magnetic fields. 
These techniques of orientation, from the polar flight of a tern to the path-finding 
of a limper over the micro-topography of a rock, are described and their 
importance underscored in an extensive literature. Psychologists have also studied 
this ability in man, although rather sketchily or under limited laboratory 
conditions. Despite a few remaining puzzles, it now seems unlikely that there is 
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any mystic “instinct” of way-finding. Rather, there is a consistent use and 
organization of definite sensory cues from the external environment. This 
organization is fundamental to the efficiency and to the very survival of free 
moving life. (Lynch) 
 Per Mollerup, in his book Wayshowing stated that, in addition to wayfinding, 
there is the process of wayshowing whose purpose is to facilitate wayfinding. A good 
wayfinding system is a balance between repetitive systems and variation at the right 
places without overwhelming design. Hierarchy in environments is optimal in 
understanding spatial orientation. Large signs indicate the importance of the room, 
transition from large spaces to smaller spaces. The orientation of the sign is also very 
important: for example, placing a sign perpendicular to the path is more effective than 
having it parallel. The type and intensity of the lighting forms another kind of hierarchy. 
Another way, although uncommon, to help the wayshowing process would be a floor 
sign. Floor signs can be a viable option since they are unobtrusive, and very obvious 
(Mollerup) 
The Process of Wayfinding 
 The purpose of wayfinding is to get from a present state to a preferred state, 
which includes a lot of planning. According to Mollerup, Table 1 describes the factors 
that need to be taken into consideration through the planning process.
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Table 1: Mollerup describes the steps needed to plan effective wayfinding. 
Factors in Planning Wayfinding 
Defining the 
problem 
Action: Recognizing 
the problem 
 What is the actual problem? 
 Are there related problems? 
 What are the limitations? Economic or 
otherwise 
Output: 
The problem description 
that serves as an outline 
for designers 
Composing the 
team 
Action: Choosing an 
appropriate team. It is 
an important time in 
the process to make 
crucial time saving 
decisions 
 Is the size of the team appropriate for the 
problem? 
 Is the team qualified? 
 How is the work delegated? 
 
Output: 
Organized and delegated 
teamwork 
Gathering 
information 
Essentially getting all 
the information 
required to address the 
problem defined in step 
1 from the appropriate 
sources 
 What are the most used spaces? 
 How will the circulation in these spaces 
work? 
 What kind of user groups will use this space? 
 How will a user get from point A to point B? 
 What are the security requirements? 
Description of all the 
issues that will address the 
navigation process 
Analyzing data Examining all the data 
that has been gathered 
in the previous step 
 Are the present solutions effective? 
 If not, what steps are required to make them 
so; and if they are, what can be done to improve 
them? 
 Is the data consistent? 
Description of all the 
possible problem areas 
Developing a 
wayshowing 
strategy 
Describe what kind of 
a strategy can be 
applied to achieve all 
 What kind of wayshowing would be helpful?  
 Would directories be helpful? 
List of requirements 
Solid strategy 
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the requirements stated 
in step 4 
 Is an information desk with live staff be 
required? 
 Would an interactive kiosk be effective? 
 Would feedback for designers be necessary? 
Planning 
signage 
Determining what type, 
size, or placement of 
signage is required 
 What types of messages are needed?  
 Would a graphic sign or a pictorial sign be 
more effective in this situation? 
 What types of dimensions are to be used for 
the signage? 
Initial sign planning 
Designing 
Graphics 
Determining the size, 
color and type of font 
used for the signage 
 What font would be suitable? 
 What kind of color contrasts are required 
depending on user groups? 
Information of details of 
the signage 
Designing 
hardware 
Designing the 
hardware according to 
specifications 
determined in the steps 
above 
 How many types of signs are needed? 
 What type of installation should be 
implemented? 
 What kind of lighting needs to be present? 
Does it have to be focused or external or internal etc. 
Hardware designs 
documented for next step 
Implementing 
the plan 
Specification 
Organization 
Mounting 
Controlling 
Installing 
 
 What can go wrong? Fully implemented 
signage 
Evaluation Evaluate after usage 
over a certain time 
period  
 Did everything work as planned? 
 Are there problems that need to be 
addressed? 
 
Evaluation report 
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The Role of Environmental Information 
The characteristics of an environment are relied upon in an unfamiliar setting. These 
characteristics include the terrain, landmarks, paths etc. It is very important for an 
environment to convey these characteristics effectively in order for it to be an easily 
navigated. To help this process along, there are different design tools that can be effective 
like the descriptive components of a city as stated in Lynch’s The Image of the City.   
The information provided by the environment influences the spatial orientation and 
wayfinding which is interconnected. Spatial orientation is the user’s ability to understand 
the space and orient him/herself, while wayfinding is the process that leads the user to the 
destination. Cognitive processes that are involved with wayfinding include the ability to 
process information as well as orient oneself in the right direction. 
Travelers use a number of strategies during the process of wayfinding. Mollerup 
discussed some of these strategies:  
 Track following: This is the most basic method use for wayfinding. 
Generally, the information provided, like signage, tactile surfaces, focused 
spaces is what is used to apply this method  (Fig. 1 and Fig. 2) 
 
Figure 1 Tourists cling to the tourists’ blue rope and follow the path in Old Vienna 
12 
 
 
   
 
Figure 2: Track following is a very effective method of wayfinding in situations 
where a number of detours are taken, track following is a good way to get back on 
the right path. 
 
 
 Route following: This involves following a plan.  While, in track following 
the route is determined on-site determined by what is available, route 
following is planned off-site through rule following with the help of maps 
or instructions. It also requires more precision and thinking. The most 
effective way to facilitate this is by providing landmarks, design for 
transparency, and also using on-site signs. 
 Educated seeking: Educated seeking is more logical unlike random seeking 
where travelers head to a destination with no knowledge of the route. This 
method follows patterns, so the easiest way to let travelers implement this 
is by providing a common systematic pattern throughout the space. 
 Inference: Inference is a more detailed form of educated seeking where 
structural qualities of street numbers, entrance letters, house numbers and 
other everyday designations are used to get an idea of the whole structure. 
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For this method to be successful, it is important to have a structural 
proportionality between the signifier and the signified, where the signifier 
would be the form that the sign will take, and the signified would be the 
information that is being conveyed by the signifier (Saussier). It works by 
sense making and can be achieved by using common cultural patterns and 
comprehensive structures in addition to sequentially ordered designations.  
 Screening: Searching for a specific place systematically is screening. This 
is a form of educated seeking, but with a definite solution. There will either 
be a destination or not. This can be facilitated by making the area 
accessible and organizing the space systematically. 
 Aiming: This is a fairly simple form of wayfinding. This is implemented by 
simply heading toward the direction of a destination. The use of landmarks 
makes this process easier. 
 Map reading: This is a very straightforward method where the maps are 
used to navigate through a space. While this is primarily a visual method, it 
has its advantages of being portable and to the point. 
 Compassing: As the name suggests, compassing using general directions to 
head toward a destination. This is done with or without a compass and is 
very effective in larger spaces. 
 Social navigation: This is a method that involves more than just the 
traveler. 
Directions are achieved by asking fellow travelers for instructions based on their 
past and present actions. Designing for transparency helps this process along.  
14 
 
 
 The environment has a large impact on the process of wayfinding. While the 
routes taken for identical tasks may vary from person to person, the type of 
environmental information makes the decisions more consistent. What appears to 
make a difference with wayfinding solutions seems to depend on the sensory cues 
that are used, thus creating an environment where the solutions are limited is not 
restricting the user, but making the route more effective. 
 Environmental information also plays a large role in the conceptualization of the 
wayfinding process. It contributes to the identification of the wayfinding problem and 
plays a role in solving it. Providing ample environmental information like signs, verbal 
cues, tactile surfaces, etc. plays a crucial role in a successful wayfinding design. 
 When considering the three basic types of environmental information: sensory, 
memory and inferred. All three types of information do not have an equal role to play in 
all phases of the problem solving process. Each type refers to a specific situation, where; 
sensory information is based on direct sensory contact and by itself makes it hard to 
achieve the task, as opposed to memory information, which is based on past experiences. 
There are two dimensions that can be set out for wayfinding: functional and evaluative. 
The functional nature enables a user to reach the desired destination using cognition and 
perception. The evaluative nature corresponds to the experience gained during the 
wayfinding process. A lot of the things that we do in day-to-day life are evaluated, and 
create memory information in terms of architecture and natural and urban landscapes. 
Inferred information is a combination of both sensory and memory information in the 
sense that; if a user is presented with a situation, he/she will rely on sensory cues and 
draw on past memories to find a solution to the problem.  (Passini) 
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 A question that is generally asked by designers is, what type of information needs 
to be provided to help a user get from point A to point B in an unfamiliar environment? 
In direction giving situations, the person or aid providing directions is expected to 
determine the starting and the end point, and point out the restrictions in the route that 
leads there. Those restrictions could be a certain mode of transportation, hours, etc. Once 
that is established, the direction giver has to describe the procedure that leads to the 
target.  
 In a case where no relevant wayfinding information is provided, a search strategy 
needs to be applied, whether random or systematic. Reginald Golledge, a professor of 
Geography, in his book, Wayfinding Behavior, suggests that there are four influences of 
the environment on wayfinding.  This includes differentiation or contrast in any way, 
shape or form. The second is the degree of visual access, which is the different angles 
that the target can be seen from; which could primarily consist of landmarks. Complexity 
of the design, the third factor, determines how legible it is to navigate a space. The last 
influence the environment has on wayfinding; transitions is the points that create a 
landmark within the building. For example, different exits on all sides of the building 
may help with orientation, but this could be easily overdesigned in terms of creating too 
many exits, which ends up complicating the wayfinding process. 
 Users tend to expect buildings to provide information on efficient routes and the 
information that is required to use these routes successfully. .Since wayfinding 
effectively comprises of the interaction between the users, designer and the aspects of the 
building context itself, it is important to create a design that guides the user through the 
space without feeling forced. Brytton Bjorngaard, in her thesis, Enhancing patient 
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experience through environmental design in healthcare: A case study of privacy at 
Thielen Student Health Center and McFarland Clinic in Ames, Iowa, introduced the idea 
of narrowing. Narrowing is a concept that is allowed by establishing a focal point and 
creating a hierarchy of spaces and signage, which naturally lead to the desired location. 
Another advantage of narrowing is that it encourages the user to stop and pay attention to 
the product and the design. Narrowing can be achieved by placing walls or temporary 
partitions such as barrier ropes, tables etc. (Bjorngaard and Malven). 
Cultural and Personal Differences 
 Space is perceived differently by different cultures (Rapoport). Passini stated that, 
although there are certain differences in the perception of space, these perceptions are not 
very strong. Lloyd while reviewing the difference in the cross-cultural literature on 
perception and cognition blames this shortcoming on the imposition of values that 
represent the culture of the researcher as opposed to the uniformity of the cultures 
themselves. In spite of this limitation, necessity and the level of a population’s 
adaptability determine how a particular culture relates to the environment (Rapoport). For 
example, in western cultures, space is seen in physical terms, where as in Australia, space 
is conceived through meaning and symbols derived from their mythology. Despite these 
differences, there seems to be one thing in common: People tend to overlook the 
possibility of obtaining information about the environment through nonvisual modes.  
 In Passini’s shopping center experiment both groups of people (one group 
blindfolded and the other denied both vision and hearing) came up with a legible sketch 
map that included major environmental. According to this experiment, it can be 
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concluded that environmental information describes events and objects and frames them 
in a time and space. This shows that, though the cognitive process is visible in nature, it is 
important to take cultural and personal differences into consideration. 
 
Physical Environment and Human Behavior 
 The awareness of the importance of user needs and behavior is essential. In fact 
involving the user more directly in the environmental design requires the combined skills 
of several professions and possibly even a creation of a social science language that can 
be used by social scientists and design professionals, which includes architects. 
According to Zeisel, user needs are the characteristics that are required of an environment 
to permit the completion of activities, planned or undertaken in a specific setting. There is 
however a difference between users’ needs and user wants. User wants are characteristics 
that are desirable but are not absolutely necessary for successful adaptation in a particular 
setting. For example, having basic orientation at critical points throughout the space, such 
as signs and information personnel are related to user needs and the use of different 
colors and other design elements are visually appealing but they don’t necessarily have 
essential information and more closely related to user wants.  
Cognitive Maps 
 The cognitive map was named by Edward Tolman, an American psychologist 
famous for his work on behavioral psychology.  A cognitive map is defined as a mental 
map of a space that includes the location of landmarks, obstacles, and architectural 
features like pillars (Fig. 3) A way finder’s knowledge of a space is also, sometimes, 
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referred to as a cognitive map. Kitchin and Freundschuh explained the term cognitive 
mapping as the process that is composed of a series of psychological transformations, 
which provide a person with information about locations in the everyday spatial 
environment. As the traveler moves through the space, the cognitive map improves and 
changes accordingly. Sometimes, there are off-route cognitive maps; where in the 
traveler has prior knowledge of the space through maps or verbal instructions. This can 
be tied in with the concept of inferred memory from Romedi Passini’s book Wayfinding  
in architecture. 
                         
Figure 3: Example of cognitive maps for ‘Here and there’ exercise. The top map is 
where the participant lives in Halton region and the bottom map shows the neighborhood 
in her home country. 
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Cognitive mapping is an ambiguous term and is described in different ways. 
Tommy Garling suggested that the process of wayfinding needs to have a sense of 
understanding the location, target and the route that leads to it. As the space is 
experienced a couple of times, memory information is formed, which will be beneficial 
for the next time that this place is visited. Passini on the other hand suggested that a 
pictorial map is not required for wayfinding; but a series of decisions are determined 
along the route.  
 According to Allen, there are three main types of activities that spatial memory 
processes are split into: cue guidance, cognitive mapping, and path integration. Cue 
guidance, where navigation primarily depends on the use of landmarks in the space, is the 
simple tactic of approaching a landmark directly. This technique, however, is a purely 
visual technique and only caters to a sighted user. The second activity, cognitive 
mapping, enables a user to travel to a location that is not perceived directly. It structures 
various landmarks into a perceivable whole based on the user’s perception. Lastly, path 
integration is the process where the relative position is updated based on the movement. 
If visual cues are not available, the user can use kinesthetic cues to understand the 
relation between the known starting place and the target. 
 There are a few important factors that need to be considered when forming 
cognitive maps. These include time and experience and, the nature of exposure or activity 
which may involve contrasts between urban and rural areas. The cues used in urban 
environments may be very different from rural areas because different landmarks are 
available. Difference in cultures, gender, societal status etc. can be important factors in 
the process of forming a cognitive map. 
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Cognitive maps can either be stored in a pictorial form or as a list of statements that are 
interconnected. Allen indicated that “chunking” of spatial information may be possible. 
This method could potentially increase the capacity of the short-term memory.  
 While cognitive mapping is an extremely useful wayfinding tool, it has its 
drawbacks like incompleteness, which includes omission of minor pathways, distortions, 
where landmarks that are too close together or too far apart are misjudged, lines are 
perceived and stored as parallel, when in reality they may not be the same way. 
Even though there are drawbacks, there are a few guidelines that can be implemented in 
order to combat them; like placing landmarks at major decision points, having 
standardized design or floor textures as landmarks, having signs and names stand out by 
using certain fonts, sizes and location.  
Spatial Cognition 
 In an unfamiliar environment, even simple settings can involve large amounts of 
information that need to be sorted and processed before it has any meaning. 
Environmental psychology is one discipline that has effectively recognized the 
importance of visual information in the process of enabling people to adapt to a wide 
range of environments (Allen). According to Loomis and Parsons, the term orientation 
refers to the processing of environmental information for two purposes: to locate one’s 
position in a physical setting and to determine a course of action to cope with the 
demands of a particular environment. Public access environments can include 
recreational spaces or shopping areas, travel, education etc. The physical features of these 
setting may constitute one’s sense of orientation and information but there are other cues 
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in the setting that are involved. Imagine a patron entering a shopping mall in search of a 
particular item. What sources of orientation information is available? A complete list of 
cues might be endless but three sources can be identified. For example, basic 
architectural features of the building and service cues; stairs, doorways and all transition 
points suggest as passage to other parts of the building. Service desks, counters, catalogs 
and information kiosks can help orient the visitor by prompting specific behaviors in 
searching for the product. Graphic signs and other material can also work as orientation 
aids. As a third source, people can give information about the retail setting. At the most 
direct level, the patron can ask for assistance from the employees or other patrons. 
Observing others coping with the environment and imitating their behavior also assists 
orientation in an indirect manner.  
 Orientation can be looked at from four different perspectives. The first is the 
general interest in relating physical environment design to human behavior. Secondly, the 
consumer orientation needs; thirdly, psychological concepts that provide insight into the 
mental activity involved in perceptual orientation which will also serve as reference 
points in thinking about orientation needs of retail users. The final perspective is a review 
of research examples on the use of public access setting in retail planning (Allen). 
Patron Orientation Needs 
 As mentioned above, orientation is defined as the process of determining one’s 
location in the environment and deciding where to go next. To go into detail, it could be 
considered as a general response to the environment and/or creating images or mental 
maps about the geographical properties of different environments and making a series of 
decisions about the environment. Pavlov first defined orientation in his studies of 
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conditioning responses in animals. According to Pavlov, orientation is the increased 
sensitivity, greater muscle tension, changes in brain activity to produce greater arousal or 
retention, tension in specific skeletal muscle groups that control sensory organs such as 
the eyes and changes in visceral activities such as blood pressure, heart rate or the 
characteristics of general response to environmental stimuli. These types of activities 
enable a living creature to reach its maximum potential for processing information about 
the environment and about any specific stimuli that triggered the general orientation 
responses. Few ways to effectively have a general responsiveness is to minimize 
distractions such as unnecessary ambient noise, which can play a negative role in terms 
of reducing the likelihood of paying attention to the task at hand.  
 One of the most fundamental orientation needs is to find one’s location within a 
total space of the retail setting by forming a mental map that can serve as an organizer. 
Architectural features of the building can also be used where possible to aid the 
wayfinding process. A different kind of orientation involves making a series of decisions 
about an environment. Kaplan has described this functional process in a series of rather 
simple questions. Locating oneself in a geographical space would anticipate what would 
happen next. Evaluating the setting in any events in terms of good or bad outcomes and 
deciding on a course of action are some of the ways that the user adapts to an unfamiliar 
setting.  Since the patron is going to make these series of decisions depending on the 
environment, orientation aids should be located so as to anticipate the information needed 
at any particular point in the retail space. Customers should be able to locate themselves 
and anticipate environmental structures or events that will occur, evaluate the results and 
continually decide on the next course of action. The signs, instructions, employees and 
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other aids, should act as an aid to invite interaction and provide help at each of these 
decision making points. Orientation has been emphasized as a task related to successfully 
coping with an environment, but the concept of disorientation also needs to be 
considered.  
 Disorientation can occur as a distraction at the level of general orientation 
response. For example, in an especially noisy environment, the customers can be easily 
distracted. Another example is the experience of feeling lost when mental images fail to 
correspond to the real world. These can have damaging results, like fatigue, loss of 
enjoyment in using the environment, frustration, irritability or even panic. This is why it 
is very important to provide the right amount of information and bombarding customers 
with too much information or too little can lead to a less effective design (Herwig). 
Psychological Concepts in Customer Orientation 
 Psychological factors like information overload, stress and overconfidence in 
decision-making can influence the orientation behavior of the user. There are times when 
customer may be looking for a particular store in a shopping mall and if they are in a 
hurry, it is important to have orientation markers or aids like signs, numbers, letters or 
staff to guide them to the appropriate store as efficiently as possible. Especially in cases 
of large spaces, it is very distressing for the user to find out that they have travelled in the 
opposite direction and need to reorient themselves and travel twice the amount of space 
that they had initially planned on covering. As mentioned before they may be also be on 
information overload, which could lead to stress. This is especially true in modern urban 
environments which provide more stimulation than one can comfortably process or 
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organize. This can because a high level of environmental stress and can cause a user to 
focus the attention more narrowly, which ends in tuning out peripheral stimuli (Zimring 
and Templer). 
Architectural Orientation Needs 
 Architectural orientation or wayfinding can be divided onto five categories 
according to Gibson: identification, direction, prohibition, information and status. While 
some of these can be aided by designing the building to promote wayfinding, others 
cannot be aided by architectural markers at all and need a lot of help from print or 
symbols. 
Identification 
 Some users may try to find a particular store by looking for the building that looks 
like a retail space but all retail spaces do not look similar and can have different designs. 
At this point, designers need to ask themselves what really is a storefront or a retail space. 
The view of the function of the space announces that it is indeed a retail setting.  
Direction 
 It is easier to deal with building direction by using architectural guideposts. For 
example, when a user enters a building the lobby may be distinguished by a different type 
of wall covering while the corridors and other transition areas can have a different type of 
wall covering or floor covering. The easiest way to find certain spaces is to look for a 
stairway or an elevator because both are usually in full view immediately upon entering 
the space. People instantly tend to gravitate towards light, so walkways are often found 
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by using pools of light to draw people along. In retail, the opposite technique is used. The 
lighting is used for events. Here only the displays are lit, and the corridors or walkways 
are lit in secondary illumination. When a user walks into a store, he/she makes a beeline 
for the display first in view and then the next and then the next. Retail spaces are display 
intensive building and these displays take up a lot of floor space; in fact a lot of retail 
spaces do not have interior walls except for those that enclose the particular store. By 
manipulating the display setting, the display design retailers can influence consumers to 
create a desired path in the store. In addition to this, color as well as light can be used as a 
design aid since people are not really attracted to light but also brightly colored spaces. 
Prohibition: The architectural techniques are warning are even more successful than 
defining direction while signs are helpful, a clear barrier is even better. A lot of people do 
not pay attention to even the most interesting graphics but a locked door clearly says, “Do 
not enter.” This method is generally used in staff only areas inside a store by either a 
closed or locked door or clear graphic signage. Another method that can be use is to have 
lower lighting that used in the adjacent spaces and this helps to sway users.  
Building Information 
 Although prohibition and warning are relatively easy to deal with, architecturally, 
the third need, which is building information rarely is easy to work with. It is almost 
impossible to deliver the message that this is the third largest shopping mall in the United 
States. It is difficult to specify that the retail space is the largest in the Unites States and 
to indicate this, a grand entrance is provided or a large common space is given inside the 
building. In spite of all of these measures taken to send the message across, it would still 
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require signage to lead the way, and the best one can hope for in that there will be an 
employee or staff member to give proper advice about how to navigate the space.  
Status 
 This is the fifth type of orientation and is often displayed architecturally. By using 
luxurious materials like wood, marble, special moldings, expensive fabrics, fancy 
furnishings, the importance of a space can be made evident. Usually architectural markers 
like a large double doors or excessive ornamentation usually define how luxurious a 
space is. Once inside, the status can be discerned by the size of the retail stores, the 
furnishings or even the presence of large displays. Placing them in display windows 
emphasizes the importance of certain objects. 
Retail Merchandising 
There are certain shopping habits that need to be understood to determine what works for 
the customer and the retailer. According to Underhill (2009), some of the shopping habits 
among con (Brabyn, 2010) (Parkes, 1994) (Burch)sumers were that; the more the 
consumer interacts with the employee, the higher the chances of buying a product, the 
optimal area to place the important merchandise would be near the entrance but not too 
close, a group of customers are more likely to make an impulse buy as opposed to an 
individual and so on. In addition, touching the product, having mirrors, discovering sale 
prices and being recognized by employees are some more factors that potentially increase 
the chances of the customer making a purchase.  
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 People’s personalities can have a large impact on what they will or will not buy in 
the store (Hunter, 2012). There are mainly five types of shoppers that usually visit a retail 
space are: 
1. The touchy-feely shopper, who picks up everything and most likely to buy 
everything. 
2. The mall lingerer, who takes their time to look at everything in the store. 
3. The Guerilla shopper, who is somebody who waits till the very last moment 
and runs around in a frenzy to get everything on his or her list. This is the 
opposite of the mall lingerer. 
4. The bargain shopper, who waits for sales and goes all out whether or not it is 
actually profitable. 
5. The impulsive shopper, who shops in groups and is more likely to make 
impulse buys.  
 Within these categories, there are those shoppers who walk into a store because 
they happened to be in the area. Then there is unplanned shopping which is more 
productive than impulsive shopping, where the shopper looks at a certain item and 
remembers a related item that they need to purchase. 
 To encourage impulse buyers to make purchases, retailers use tricks like giving 
the customer less time to buy by giving them easier options like a large number of 
express checkout or self-checkout counters so the customer will not have the inclination 
to second guess their purchase. Retailers also give suggestions about add-ons, like; it 
would be a good idea to buy an umbrella along with the raincoat, or socks with their new 
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shoes etc. Another tactic used is placement of related items next to each other, like peanut 
butter and jelly next to bread, gloves next to scarves etc. 
 Most of what retail business consists of is visual. For example, it is very important 
to make it easy for the customer to locate, select and buy the product. Most tactics used 
for these are placing the product at good eye level, highlighting products with visual cues, 
displays in a way that is visually appealing. Not a lot of attention is paid to putting other 
senses to use. While feeling the product before buying it is tactile, there isn’t much else to 
it. Stores like Abercrombie and Fitch use the olfactory sense to attract customers, but 
once inside the store, it is easy to get lost unless the visual sense is used.  
 Sensory stimulation is an important aspect to consider while designing an interior 
space. The concept of sensory branding, which helps stimulate and influence a 
consumer’s perception was introduced by Lindstrom (2005). Lindstrom stated that the 
senses play a very important role in memories and emotions pertaining to human 
experience. Sensory branding helps create a bond between the user and the brand. 
Depending on how effective the stimuli is, it will influence the user’s purchasing 
behavior and encourage impulse buying over rational thinking. Lindstrom gives an 
example of Starbuck’s coffee shop where sensory cues like furniture, lighting, music, 
aroma and coffee are set in perfect synchronization. This helps create a distinct and 
positive experience in the user’s mind and compels them to return to the same brand over 
and over. While smell may be one of the more dominant senses used in food 
environments, it is not as common in retail stores. According to Malnar and Vodvarka 
(2004), taste and smell are two senses that can be present in concert. This book, Sensory 
design effectively discusses what happens when design is based on the whole of human 
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experience as opposed to only the spatial constructs (Malnar and Vodvarka). 
 While visual cues dominate, sensory cues that include sounds are most dominant 
after visual cues. The first thing that comes to mind when thinking of auditory cues is 
background music, but there is a lot more that sound can achieve in terms of influencing 
user behavior. Floor (2006) stated that older shoppers are prone to stay longer in the store 
when there is background music as opposed to younger shoppers who are likely to shop 
longer if there is foreground music. Sound can be varied in type or intensity to create 
interest and attract consumers to a specific area of the store or toward a particular 
product. 
 Haptic information plays a significant role in perceiving the surrounding 
environment. Different cues like touch, humidity, kinesthesia etc. can play a large role in 
influencing the customer. It is more likely that a customer buys a product when they have 
access to experience it by touch. It is also a large reason why a lot of the technology that 
is available is displayed in a way that lets the customer feel like they are in control since 
they have the freedom of evaluating the product. 
The merchandise is displayed by organizing it based on whom the end user will be. Then, 
the where/when/for what occasion is determined. The merchandise is set up accordingly. 
There are questions about wayfinding in retail that need to be addressed. These include, 
when the retail sector began to realize the importance of wayfinding, what retailers hope 
to achieve with signage and graphics, if there are any official standards or statistics on 
whether signage affects sales and so on.  
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Universal/Inclusive Design 
 Universal design is a process that is intended to create environments that are 
inclusive of all user groups. It is important to accommodate the needs of children, the 
elderly, men, women, people with disabilities etc. While, it may not be possible to create 
a perfect design that caters to every type of user, it is very important that an effort be 
made to include as many user groups as possible. To achieve this, Levine came up with 
seven principles that should be considered to design a universally inclusive environment.  
Principle 1 - Equitable Use  
 As the title suggests, the design of the building should be usable by everyone. By 
this, it is explained that there should be one entry that is accessible to everyone, and if 
that is not possible, multiple identical entries should be provided and must be equivalent 
in terms of privacy, security and convenience. The building should be designed in a way 
that doesn’t cause or encourage stigma or isolate or privilege any user group. (Fig. 4) 
 For example, all user groups can very well use signage that is designed for blind 
users, but the drawback with signage designed for visually impaired users is that, they 
can go as close as they need to, to read the sign, but this might inconvenience other 
sighted users, which is why improvements need to be made depending on the situation 
that the problem occurs in.  
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Figure 4: Equitable use – To show that the design is possible and marketable to users 
with different abilities. Source: The center for universal design 2007 
 
Principle 2- Flexibility in Use 
 The building should accommodate more than one perceived use. Both left and 
right-handed users should be accommodated. The design needs to provide flexibility even 
if it is used in an unconventional way (Fig. 5) 
 
Figure 5: Flexibility in use – The design accommodates a wide range of individual needs 
and preferences. Source: The center for universal design 2007 
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Principle 3 - Simple and Intuitive 
 The building design should make it simple for everyone to understand the purpose 
of the space and how to use and navigate the space. It means that the purpose of the space 
should be obvious and operate as anticipated. (Fig. 6) 
 
Figure 6: Simple and intuitive -- Use of the design is easy to understand regardless of the 
users’ experience, knowledge, ability or current concentration level. Source: The center 
for universal design 2007 
 
Principle 4 – Perceptible Information  
 This is targeted more toward orientation cues, where the cues that are provided 
need to be in a variety of modes (e.g., Visual, auditory, tactile) so as to make it easier to 
perceive regardless of their sensory abilities. (Fig. 7) 
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Figure 7: Perceptible information – The design communicates necessary information 
effectively to the user, regardless of ambient conditions of the users’ sensory abilities 
Source: The center for universal design 2007 
 
Principle 5 – Tolerance for Error 
 Ideally the building should be designed in a safe and effective way, to ensure the 
safety of the user, but in cases where potentially dangerous situation cannot be avoided, 
ample information and warning must be given in order to reduce the likelihood of any 
harm. (Fig 8). 
      
 
Figure 8: Tolerance for error – The design minimizes hazards and adverse consequences 
of accidental or unlimited actions. Source: The center for universal design 2007 
 
34 
 
 
Principle 6 – Low Physical Effort 
  The building should be designed in a way that low to no physical effort needs to 
be made on the user’s part to use the space. (Fig. 9) For example, the building should 
provide a smooth ramp with minimal slope that leads to the entrance as opposed to a 
steep and jagged surface.  
 
 
Figure 9: Low physical effort – The design can be used efficiently and comfortably with 
minimum effort. Source: The center for universal design 2007 
 
Principle 7 – Size and Space for Approach and Use 
 Providing adequate space to provide a comfortable path of travel, or making sure 
there is the right amount of space to comfortably sit at a table are some examples to 
consider when designing a space that needs to be used by all user groups. (Fig. 10) 
35 
 
 
 
Figure 10: Size and space for approach and use – Appropriate size and space is provided 
for approach, reach, manipulation and use, regardless of user’s body size, posture and 
mobility. Source: The center for universal design 2007 
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CHAPTER 2 
 LITERATURE REVIEW 
 
 The design of the environment can strongly influence the navigation process for 
visually impaired or blind users (Levine). Consistency is a large factor that creates or 
solves confusion for most blind or partially sighted users (Passini). For example, having 
women’s restrooms adjacent to the men’s, locating the restrooms in the same place on 
every floor of the building, placing elevators next to staircases and/or escalators are some 
of the things that can create a pleasant environment to navigate; not just for visually 
impaired users, but also the sighted. Other considerations like having minimal protrusions 
in the circulation areas, change of floor textures as the function of the space changes, 
having bold color contrasts, not only helps all users navigate unfamiliar places easily, it 
also creates an interest in an otherwise standard space. In addition, it must be taken into 
consideration, differentiating spaces with the help of other senses than visual. For 
example, in movie theatres, the smell of popcorn is a strong indicator in determining 
where the food court is, the sound of the movie playing helps to go in the right direction 
and so on. 
 There are other standards that are universally followed, which facilitate blind 
users to make assumptions in all public places. Braille is one such standard that is 
extremely helpful, as it is almost an expected feature in any indoor and sometimes 
outdoor spaces.  
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Braille 
 Braille is an embossed type that was accidentally invented in 1784 by Valentin 
Hauy, a teacher in the school for the blind in Paris.  Hauy noticed that the freshly printed 
lesson sheets had a slight embossing which enabled him to understand one of letters on 
the reverse side of the sheet produced by the pressure on the type of the paper. This was 
later developed by Charles Barbier, an engineer and cavalry officer in 1819 who 
developed a raised dot writing in an arbitrary arrangement. Since this was too 
complicated, Louis Braille superseded Barbier by developing a less complicated system, 
which carries on till this day (Zahl). Braille is a system of SIGNS that can be read by the 
sense of touch (Mollerup). The way braille SIGNS work is by having six raised dots in a 
2x3 matrix. This system produces 63 possible SIGNS. There are no international 
standards as far as the size and the spaces are concerned. In the USA, the specifications 
according to the law are: dot diameter 0.059 inches, inter-dot spacing: 0.090 inches, 
horizontal separation between cells: 0.241 inches, vertical separation between cells: 0.395 
inches (Fig. 12). While, it has many advantages to blind users, the disadvantage with 
braille is; it has a limited audience since it cannot be viewed or understood at a distance. 
Braille signboards are usually depicted with a semicircular locator, whose function is to 
help users find the exact positions of the SIGNS, provided the signboard is already found. 
It is important for braille to be used in spaces where it is expected to be found (Fig. 11). 
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Figure 11: Tactile transportation map of Copenhagen with Braille. 
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Figure 12: Braille with Danish measures (Left) Braille locator height 0.2”, width 0.12”, 
depth 0.04”-0.06” 
 
 Another form of communication through signs is tactile letters (Fig. 13). People 
who have lost their sight due to age or situations find it easier to understand the shape of 
raised letters as opposed to learning braille. An advantage of tactile letters is that sighted 
users can use it, although, due to the limitations of size, font, colors and so on, it can have 
its disadvantages.  
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Figure 13: Raised tactile letters to help blind users navigate and recognizes spaces. 
 
 In addition to braille and tactile letters, blind or visually impaired users need to 
use other senses to inform themselves about the surrounding environment. This can 
include different floor surfaces that can omit an audible difference. For example, while 
transitioning from a pavement to an indoor space, the auditory difference is very clear, 
but it is not the same for large open spaces. A good system would be a pictoform 
(Mollerup), where the floor consists of small elevations to indicate a continuity and 
change in function. Raised guidelines would indicate routes that are safe to follow and 
raised dots indicate a change in spatial function. This can be used as a standard format to 
inform spatial flow. These may be used as cues to help along the wayfinding process with 
the addition of a few wayfinding aids that complement the environmental cues. 
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Wayfinding Aids 
The role of devices is very important to blind users in the wayfinding process; however, 
aids are all they are. If it is possible for a user to travel without these aids, it needs to be 
encouraged. That being said, devices often give a much-needed reassurance to the user 
and are a great way to move forward (Allen, Applied spatial cognition: From research to 
cognitive technology). 
 The long white cane is by far the most commonly used wayfinding aids by blind 
users. Everyone has a different idea as to what weight, size, color and material the white 
cane is made of. It is an ongoing debate whether or not specific education needs to be 
given to the blind to teach them how to travel independently. The idea of travel is taken 
so much for granted by sighted users that the concept of teaching how to understand the 
environment and taking help from others is overlooked. However, constant efforts are 
still being made to make this an easier, and a pleasant process (Zahl). 
 One type of technologically advanced cane that may be available in the near 
future would be the Mygo cane (Fig. 14) created by Sebastian Ritzler, a design student in 
Germany. The Mygo cane is a rolling white cane with features that use a sensor camera 
combination to measure the ground below it and give the user real time feedback through 
a wireless headset. It has a small wheel at the end of it, which works as a steering wheel 
and gives the user tactile feedback through the grip. The Mygo would be height 
adjustable, water proof and durable. 
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   Figure 14: Mygo cane designed by Sebastian Ritzler 
 
 The guide dog is the second most used navigational aid after the long white cane. 
The link between the guide dog and user is very important, and it goes without saying 
that the commitment required by both parties is quite important. Many blind users are 
less inclined to have a guide dog because of the cost and effort it takes to care for the dog. 
When both the user and his dog form a consistent routine it makes for a very rewarding 
and mutually appreciative situation (Zahl). 
 Tactile warnings are another effective tool to aid the wayfinding process 
(Rosburg). They can be used as flooring, wall surfaces, or even in display areas to 
indicate a change in function.  Public areas like road crossings and platform edges have 
Tactile ground surface indicators (TGSI), which are typically square tiles with raised 
patterns to indicate change of direction or ground level. These can be detected easily by 
foot or long canes. Warning TGSI (Fig. 9) is generally depicted with raised dots at 
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regular intervals to warn the user to use caution before moving forward. Directional TGSI 
(Fig. 9) on the other hand are a pattern of raised parallel lines to indicate the change in 
direction. Even though these are not very common in indoor spaces, they can have a 
positive effect on the wayfinding process.  
     
 
Figure 15: Warning and directional tactile ground surface indicators. 
 
 The process of wayfinding consists of two different functions, be it for sighted or 
visually impaired users. The first aspect is, understanding the surrounding environment, 
sensing obstacles and figuring out the paths that need to be used. The second part of this 
process is navigating to the desired location by looking beyond these obstacles and 
considering the current position and orientation in relation to the destination. Gallistel 
(1990) implied that this can be achieved through piloting and path integration, where 
piloting is sensing the position and using it to determine one’s location. For example, in 
an unaided environment, landmarks, whether visual, auditory, haptic, olfactory and so on 
can be used to determine one’s current position. If the landmarks are only nearby, it 
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becomes necessary for the user to have external map information in order to locate 
oneself relative to the destination. If there are landmarks present closer to the destination, 
these can be used to triangulate the position, which helps navigation through the space 
smoother.  
 While orientation is an important aspect for effective navigation, it can be a 
difficult task for visually impaired users. Using a sequential strategy to find the way 
familiarizes unfamiliar settings. For example, to get from one room to another, a corridor-
to-corridor connection is made, quite similar to how instructions are given to pass two 
traffic lights and turn left in a traffic setting. Alternatively, cognitive maps help a person 
understand the interrelationship between two points in the environment. For example, if a 
user is informed that a building in U shaped, he/she would know what direction the 
destination is in relation to the current location. 
 There are some design settings that can cause serious problems for visually 
impaired users, since it is crucial to have well defined paths when travelling 
independently, ambiguous and poorly located landmarks can impair the user’s ability to 
navigate effectively. For example, a geometrical shaped building is a lot more effective 
than a large maze-like building, where it is very difficult for a blind user to orient oneself. 
These problems however, can be effectively addressed by designers, and to do this, it is 
very important to remember that a blind user is more likely to remember a path that they 
have experienced rather than a path experienced by a sighted designer (Zimring and 
Templer). If a room is designed with equipment lining the walls, it may be simple enough 
for a sighted user, but for a blind user, it feels like a complex maze and makes it a very 
unpleasant experience to navigate the space. Conversely, if a blind user can navigate 
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easily with the help of other environmental cues like floor coverings that can be detected 
by a long cane, it can be deemed as an inclusive and effective design. 
 Even though there are a number of wayfinding aids that can help blind users, this 
is hampered by how much these aids cost and by the lack of information that is given to 
the users. Currently there are about 3.3 million Americans over the age of 40 with 
impaired vision, and out of these, about 937,000 are legally blind and among the legally 
blind, approximately 200,000 are completely blind or totally blind, which means they 
have no useful pattern vision. It is estimated that by 2020, there will be an increase in 
these numbers by about 70% which brings the figures close to 5.7 million with additional 
people under 40 years of age, not included in these estimates (Tjan, Beckmann and Roy). 
When it comes to mobility for blind users, it can be divided into two parts. The first one 
being obstacle avoidance and the second is wayfinding. Compared to obstacle avoidance, 
which is an explanation in itself, a lot less information is known about wayfinding for 
blind users and there is no technology that is equivalent to the success of the white cane 
or the guide dog, which is the two most commonly used wayfinding aids (Tjan, 
Beckmann and Roy). 
 Indoor wayfinding is a very important area to be researched for reasons like; the 
GPS system has taken over as a great innovation in the development of navigation in 
outdoor environments and it is also been exploited for speech-based navigation for blind 
users in other environments. Another reason being the inability to access visual signage is 
a major problem to indoor wayfinding by blind users. There is a lot of interest in different 
technologies for indoor wayfinding for blind users. Few of these include braille signs, 
which are fairly common, talking signs, talking lights, RFID tags, dead reckoning, and 
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systems using Wi-Fi signals. However, to all of these technologies, there are drawbacks. 
This restricts to the providing of fixed messages about the immediate local environment 
and they cannot be adapted according to the changing environment. Individually also, 
these technologies have their own limitations. For example, braille signs are in a lot of 
locations, since a lot of blind users cannot understand or read braille; they have trouble 
understanding the signage. And the people who do read braille have difficulty locating 
signs in larger open spaces.  
 In addition to standard braille signs, there are different kinds of talking signs 
available. Talking signs function with the help of an infrared transmitter that encodes a 
fixed verbal message that is transmitted by a hand held receiver and converted to audio 
(Fig. 16). These can been placed in a lot of large public places, but are quite costly on a 
per unit basis, which limits its use. Though rarely used, talking lights which are primarily 
florescent lights modulated to encode a message that the users receiver converts to audio. 
However, talking lights are also very expensive on a per unit basis which discourages 
their use.  
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Figure 16: Functionality of talking signs. Source: Talking signs research. 
 
 A different kind of wayfinding aid is the RFID tag where it is just a tag on 
inventories; so that could be ID cards, labels, and etc.  While inexpensive, tags can be 
used to label points in the environment, and a blind user can carry around an RFID reader 
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to capture information from the tags. This technology is improving fairly quickly.  It has 
not developed enough due the lack of portable readers capable of decoding tags at a 
range.  
After looking at all of these present and future wayfinding aids, what would the ideal 
wayfinding aid be? It would be a more flexible system that would be affordable and help 
determine a pedestrian’s location and the destination with accessible information about 
the environment. It also needs to be something that is capable of guiding pedestrians 
along the routes and describing points of entry and exits. Something that would serve 
these purposes would be a viable option.  
 This is basically defining a GPS system used for indoor purposes with a few extra 
features like explaining the defining points of interest and what the function of those 
points would be. In order to achieve this outcome, a future wayfinding aid is being 
worked on, which is called the digital signs system or DSS. This machine uses vision to 
detect and identify specially designed tags within a distance of about 3 meters. It works 
because each tag has a numeric code that is associated with location specific data in a 
spatial database. This serves as an indoor guidance system or IGS, which provides a 
spatial database that contains information about the building layout and physical features 
and explains the points of interests and facilitates wayfinding. As far as the physical 
description of the device goes, the digital sign system has three components, i.e., passive 
retro reflective tags, a handheld sensor module dubbed as the magic flashlight and the 
machine vision software that identifies the tags. It is a portable system, which is under 
development. The tags would be slightly larger than a credit card and is very efficient 
because it could also be used to label light switches, fire alarms, and other important 
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items. A visually impaired user finds those tags by using a handheld device called the 
magic flashlight, which is one of the components. The magic flashlight has infrared 
emitters’, detectors and a camera. The flashlight is in search mode when it is switched on; 
so a tone bearing and intense pitch guides the user to point the magic flashlight towards a 
potential tag. As an object is closer to the camera’s field of view, the tone intensifies and 
the user can press a button to identify a tag. This requires an active involvement of the 
user and helps the user have control over the environment instead of relinquishing all of it 
to the machine. Since the cost is high, passive tags use a retro reflective material, which 
costs less than a few pennies when mass-produced, so this deals with the issue of high 
cost. This is one of the effective wayfinding aids that are being developed that could 
potentially solve a very big problem, as far as portable devices go. 
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Figure 17: A prototype of the 
“Magic Flashlight” and an 
illustration of its sensor ring. The 
circuit boards implement the 
analog circuitry for the search 
mode and synchronization of 
LEDs with image acquisition. 
Figure 18: IR phototransistors for 
tag search. 
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Even with the help of all these wayfinding aids, the biggest handicap faced by blind users 
is the inability to travel independently and interact with the rest of the world. This is also 
accompanied by the inability to communicate by reading and writing. A hypothesis is that 
understanding how blind users visualize or understand space could lead to the planning of 
environments that are easier to remember and facilitate greater or more pleasurable use. 
This kind of understanding can also give knowledge about the form and location of 
spatial information and should be made a real goal to visually impaired or blind users. To 
head toward this goal, it is extremely important to effectively assess the future 
wayfinding aids that are being developed like the audio-tactile graphics processor 
(Parkes, 1988) or the personal guidance system (Loomis, Golledge and L), talking signs 
(Brabyn, 1995) and talking orientation tools are coming up.  
 A lot of research has been done to develop techniques to assess the cognitive map 
knowledge of visually impaired or blind users and also for sighted users.  There are 
number of ways to review measurement techniques; first of which is route-based 
techniques, which aim to determine a user’s knowledge of the relationship between two 
locations and how to travel back and forth. The tests that were conducted were divided 
into three categories: In the first one, the users were asked to retrace or infer; where, 
Passini, Proux and Rainville (1990) compared blindfolded sighted and blind and visually 
impaired users who retraced a route from a destination to the point of origin. Klatzky and 
Oll (1990) compared the sighted and the blindfolded user’s ability to return to the origin 
from the destination after they went through two to three segmented routes. These types 
of techniques are effective because an individual interaction with the space can be 
studied. However, since these methods are more group bases, it proves to be hard to focus 
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on individual behavior. In the second category of tests, the users’ data was used to 
estimate the distance between the start and end point of the route or of the segments that 
make that route. In the third category of tests, the users were asked to estimate the 
direction between the start and end points of the route or between various locations along 
the routes length, which could be landmarks or districts as Kevin Lynch put it. This 
method requires the users to stand or imagine that they are standing at a location and then 
point to another location.  
 In detail, these can be explained as configurational techniques; where in, the first 
type of technique would be graphic tests, which were used to measure configurational 
knowledge and it was divided into: Graphic test methods, which are all variations of 
sketchmapping and there are 5 basic sketchmapping variations.  First one is basic 
sketchmapping technique which is designed to get the user freely drawn sketchmap, 
which is only minimally detailed by the researcher, and the user is given a blank piece of 
paper and is asked to map a given environment. The next one, the normal sketch mapping 
technique is more constrained on the user than the basic approach and a little more 
detailed. In cued sketch mapping, which is the third type, the user is given a portion of 
the map and is asked to complete the given drawing. The next is longitudinal sketch 
mapping technique, which allows the researcher to study how the sketch map evolves. 
The instruction set is similar to the normal sketchmap technique but it needs the user to 
provide sketchmap on layers of carbon or tracing paper. The next type is partially graphic 
or reconstruction tests, which provide respondents with a certain amount of attendance 
spatial information. There are different techniques but the basic methods is of Thomdyke 
and Hayes-Roth 1982 and this requires the users to locate a place in relation to two 
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points, one starting at the beginning of the route and the other, the destination. The next 
one is Unit multidimensional test; this technique uses route knowledge data to explore the 
latent or inferred structure of the configurational knowledge. Constructing a two-
dimensional space from a one-dimensional data that is provided using a series of 
algorithms does this. The last one is recognition tests, which collects configurational 
knowledge data by providing the respondents with representation of the environment and 
asks them to identify the locations or the features etc. While it is important to assess the 
wayfinding aids, these are some of the techniques that may be affective, but they will 
have their own implications relating to urban planning, education and navigational aids, 
but at a time where wayfinding and mobility aids are being developed, it is important that 
their efficiency in developing and improving wayfinding orientation be assessed. 
 According to Coughlan, Manduchi & Shen (2010), one of the major challenges 
that are faced by blind users is of wayfinding and in developing wayfinding aids, this 
particular research project that is being developed came into light. This project consists of 
a camera cell phone, which is held by the user to find and read aloud specially designed 
machine-readable signs in the environment, which could be labels of locations such as 
offices, restaurants etc. (Fig. 19).       
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Figure 19: Camera cell phone held by blind user and color target placed next to the                        
barcode on the wall. The unique pattern of the color target helps localize the barcode. 
 
  This system is designed to operate efficiently with current cell phone technology 
with the help of machine-readable signs. The main technological innovation is design of 
special landmark symbols, which are called color targets and can be detected and located 
in fractions of a second on the cell phone. These color targets let the system quickly 
detect and read a linear bar code placed next to the symbol. It is important to be able to 
read the bar code from as far away as possible so the user doesn’t have to get too close to 
it. This system is set up in a way that can guide the user towards signs with the help of 
auditory beeps and it reads aloud the sign information using pre-recorded speech. A 
number of approaches are being explored to help blind users with wayfinding which 
include infrared signage that broadcasts information received by a hand held receiver or 
RFID labeling and indoor wayfinding localization and data based access. To understand 
how this camera cell phone works, the first thing that needs to be explained is, what color 
targets are. These color targets are designed to solve the problem of localizing 
informational signs and are designed to be unique and are difficult to confuse with typical 
signage and are detectable by an algorithm that can run very quickly on a cell phone. The 
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color itself is designed for rapid search and relies on a smaller set of edges as opposed 
generic edge like patterns, which are in numerous quantities in almost every place, and 
these are identified by certain color gradients. Red-green boundaries are comparatively 
rare in a lot of scenarios compared to the general kinds of colors. As for theoretical and 
empirical bounds, the maximum detection distance which is stationary. The width of the 
color target together with the resolution and the field of view (FOV) of the camera are 
used to determine the maximum distance at which the target can be detected. For this 
research, a nokia 7610 cell phone was used and the instantaneous horizontal iFOV of a 
single pixel is approximately 1.5 MRADS for the 640/480 resolution and .82 MRADS for 
1152/864 resolution. These pixels can be considered squared to a good approximation. In 
order to detect a target at a distance (D) it is important that all three-color patches can be 
currently resolved. The color at the pixels is computed by the interpolation from the 
underlined Bayer mosaic which involves looking at color values within the 3x3 window 
centered at the pixel which means that, in order to correctly measure the color of the 
patch the patch must project into the square of at least 3x3 pixels so that at least one pixel 
represents the actual patch color. The next thing that needs to be kept in mind is 
maximum detection distance, which is panning. Searching for color target is typically 
performed by pivoting to the cell phone around a vertical access in low-resolution mode. 
Because of the motion there may be motion blur which affects the maximum distance by 
which the target can be detected. The motion blur occurs because during exposure time, a 
pixel received light from a larger surface patch than when the camera is stationary. The 
next thing that needs to be considered is detected speed which is the rate at which the 
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target detection is performed depends on two factors that is image acquisition rate and the 
processing time to implement the detection algorithm.  
 The Bar code method is a time tested visual means to convey information through 
spatial patterns and the Universal Product Code (UPC) represents sequences of four 
variable width bars, which alternate in color. For the purposes of this experiment, three 
proofs of concept experiments were demonstrated to understand the feasibility of the 
blind user using a cellphone to obtain location information with a color target. These 
experiments were performed by three blind volunteers who were informed of the purpose 
of the experiment. This research demonstrates on cell phone based wayfinding system 
allowing a blind user to find and read signs marked with color targets and bar codes.  
 Another one of the future wayfinding aids is a blind aid which is called an 
electronic travel aid (ETA) for visually impaired users accompanied with radio frequency 
Identification (RFID) localization infrastructure used to equip buildings (Mau, Melchior 
and Makatchev) 
                                          
Figure 20: Dell Axim X51v used in prototype design. 
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 One of the major problems with blind users is the trouble navigating indoors in 
unfamiliar buildings. Everyday situations present similar challenges and navigation tends 
to be more difficult indoors because the environment is so homogenous. Rather than 
searching for unique features, a user needs to count the doorways and the inner sections 
or find another to distinguish between identical features like doorways or other openings. 
During the preliminary user study, some of the findings were; that about 90% of the blind 
cannot travel independently 70% used the white cane and 30% used a guide dog, but only 
half of them choose to use the guide dog because the burden of caring for a dog, not to 
mention the cost. The second reason is that, regardless of the tool used, the factor that 
determines a person’s mobility is the use of important personal skills. It is hard to around 
inside as it is to get around outside and it is important to know the destination and how to 
get there. One more important finding was that there is a psychological barrier or stigma 
that is associated with wayfinding devices including white canes, and the cell phone is 
the single most valuable technology for the blind in today’s age of technology. To 
address all of these findings and issues, an ETA, which is the handheld device, was 
developed. This device is to be carried by the user and has to be capable of interfacing 
with an RFID reader. In addition it needs to be small, portable, and low cost. The RFID 
part is a relatively mature technology and has received much attention in the recent years 
because of the current deployments.  RFID tags are used in different applications from 
product inventory in retail stores to the US passport. Depending on the frequency of the 
tags used, the design of the tag antenna, the size of the reader antenna and the power 
levels of RFID tags may have a range of several millimeters to tens of meters. Tags can 
be placed throughout the building with enough overlap to make localization possible at 
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all times. Emphasis can be placed on placing these RFID tags at important landmarks like 
doorways, elevators or intersections and denoted by alphanumeric characters. These tags 
were placed consistently to make it easier for blind users to find them. It was designed in 
such a way that a map could be downloaded to these tags so that it would get transferred 
into the RFID reader. The conceptual design incorporated speech recognition to 
determine setting destination. To evaluate this aid, volunteers were recruited from blind 
and vision rehabilitative services of Pittsburgh and were asked to locate a series of rooms 
in an unfamiliar building with and without the ETA. The time required to find the 
destination was measured. The purpose of this experiment was to understand whether or 
not the use of blind ETA reduced the time required for the user to reach a specific room 
in an unfamiliar building as compared to situation where no travel aid was available. 
Qualitatively, this was a successful experiment because all the participants indicated that 
they would enjoy owning device similar to the blind aid system and said that their 
performance would improve with time and practice using the system. 
                                                
Figure 21: Image of ID Blue RFID Reader. 
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Figure 22:  Screen capture of first iteration GUI.  
For example going from room 6302 to room 6409 would consist of 4 steps: 
Step 1. Walk to the 1st corner. Turn left. 
Step 2. Walk to the 2nd intersection. Turn left.  
Step 3. Walk to the 4th doorway on your left. 
Step 4. You have arrived at your destination. 
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Figure 23: Screen capture of first iteration GUI. 
(a) Button menu for Destination, All Directions, and Current Step          
(b) Button for next and Previous Step.             
 
 
Dead Reckoning within the Cognitive Map 
 Over time, researchers have assumed different theoretical perspectives to address 
the cognitive aspects of blind people’s orientation and navigation performance (Kitchin, 
Blades & Golledge). Research on blind people’s mobility in familiar and unfamiliar 
spaces implies that support for the achievement of spatial mapping and orientation skills 
should be supplied at two main levels: perceptual and conceptual. At the perceptual level, 
the deficiency in the visual channel should be compensated with information perceived 
via other senses. Spatial information processing involves a number of tasks like, planning 
a route, remembering spatial locations etc. There are generally two things that are 
essential to a wayfinding task (Allen). The first one is determining where a person is 
located in the given space, and second, deciding what the target is.  
 The term dead reckoning is derived from deduced reckoning, which are the steps 
a navigator can calculate direction and distance from experiences and observations along 
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the route (Allen, 2006). Burch (1986) came up with techniques that quantified that the 
navigator has to be able to calculate speed, time and direction of travel and estimate the 
error that came with the process.  
  Path integration is similar to dead reckoning in the sense that, it is a process of 
calculating a distance based on perception and previous experience. Allen (2006) 
explained the concept of path integration effectively in terms of navigation. He indicated 
that; a navigator may be able to sense velocity through visual patterns, the feel of the 
wind and other means. When this sense of movement comes from internal sensations like 
the sense of movement, it is called inertial path integration.  When external factors like 
textures and designs influence this decision, the process is called non-inertial path 
integration. Path integration, like dead reckoning relies on the placement of landmarks, as 
decisions are based on them. 
 On reviewing the literature, a number of questions came up; some of which are 
addressed in this thesis, and some of them can be used for future research.  
Research Questions 
1. What kind of wayfinding signs (Visual or otherwise) does the blind user prefer? 
2. How can the design itself cater to the wayfinding process? 
3. Is there such a thing as over designing, i.e., providing too much information? 
How much is too much and how can it be prevented? 
4. How can inclusive wayfinding design for blind users be achieved? (How can 
majority needs be meshed with minority needs?)  
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 Every time wayfinding for the blind is discussed, obstacle avoidance is treated as 
the only goal of the process. While it is the primary goal, why does it need to be the only 
focus? The idea of this thesis is to find a way to achieve inclusive wayfinding solutions 
through different sensory cues which are unconventional in retail, but can be effective 
with further research. To achieve this, two methods, focused interviews and a design case 
study were used, as explained in the next chapter. 
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CHAPTER 3 
METHODOLOGY 
 With the above mentioned concepts in mind, a design case study was developed 
for the second part of the thesis. Interviews were the first step in the process, after which 
a floor plan was obtained and analyzed.  
Interview process 
 Surveys are a great research method that can be used to obtain information about 
a certain environment and people’s behaviors. However, if not used in the right way, 
there is an inherent danger of a person using it indiscriminately.  
 For designers, surveys can provide information that can help to describe, analyze, 
and predict how users respond to their environment. The types of information surveys can 
provide include questioning people about their socio-economic and personal 
characteristics, their levels of understanding, attitudes, expectations, opinions, etc. This 
also includes demographical questions about age, sex, occupation, education etc.  
The opinions and expectations are mostly approval or disapproval of certain aspects and 
can be used to determine other attitudes, behaviors or reactions to the environment. While 
surveys are effective research methods to understand attitudes and opinions of people, 
they have limitations. These can include not being able to observe directly and analyze 
the ongoing process. If the designer needs information on how the sequence of activities 
takes place, in say, a healthcare facility, this cannot be obtained by surveys. 
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 This is where interviews play an important role in order to understand and 
connect with the interviewees and get more in-depth information. John Zeisel, in his book 
Inquiry by Design discusses different techniques to help the interview process along. 
Focused interviews are sometimes very effective in terms of understanding what the 
interviewee is thinking (Zeisel). This means, that if the interviewee is not being very 
responsive, there is a good chance for the interviewer to modify these questions to suit 
the situation, without necessarily getting involved and hindering the interview process. 
To achieve this, an approach called probes was employed. Probes are methods that allow 
the interviewer to pose additional questions to understand or confirm the answer given by 
the interviewee. These help to promote flow in the interview process. 
 Different kinds of probes can be used to promote the interview. These include 
addition probes, which can be achieved by encouraging phrases like “uh-huh”, “Yes”, 
“That’s true” used throughout the interview process. Attentive silence or leaning forward 
and nodding the head in agreement may prove to be efficient in providing a flow to the 
interview. 
 Reflecting probes are used to pose more general questions which narrow down as 
the interview moves forward. These types of probes give the interviewee the freedom to 
choose the topics they would like to elaborate and depending on what kind of information 
the interviewer is aiming for, this could be a very efficient method. 
Thirdly, transition probes work to extend the range of the interview topic. As the name 
suggests, these probes are used to take something the interviewee says and steer the 
conversation to an important topic in the interview. This helps to get all the information 
that is required without making the interviewee feel like subjugated.  
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Situation probes encourage specificity in the sense that it pushes the interviewee to talk 
about a situation like the rain had made them happy as opposed to just saying that they 
liked the weather. 
 The last kind is emotion probes, which increase depth in an interview. Emotional 
probes delve deeper into a particular topic and ask questions related to the topic. This 
achieves a sense of resolution of the topic at hand. 
Design case study 
 There is a gap between theory and practice when it comes to designing spaces. 
Case studies bridge that gap and provide a viable way to create a good design. Design 
case studies differ from traditional case studies in the sense that, they are not physical 
documentation of the space as much as mild observation and research, which leads to 
understanding of how the space works and provides a good option to cater to user needs 
in the space. In this project, a design case study was used to understand how the 
placement of displays affected blind users. The orientation, finishes and other design 
aspects affected the outcome. 
Pattern Language  
 The information that is collected needs to be organized in a way that provides useful 
guidance in the design. Christopher Alexander developed pattern language in 1964 to 
provide an efficient way to organize and explain this design information. According to 
Alexander, spreading activation in a pattern network is a procedure to use pattern 
language. This involves selecting the best pattern, identifying all the patterns that support 
that pattern and modifying the pattern as appropriate. This method doesn’t necessarily 
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have any rules to follow or any templates to be exemplified. Pattern language can be very 
helpful in a number of ways: 
 Capturing collective wisdom  
- Combines design rationale with suggested actions 
- Grows by specialization for contexts 
 Bridge language for design 
- Standardizes terms and concepts 
- Eases participation of clients in design 
 Reuses and extends ideas instead of just copying them 
- Organizes solutions to common problems 
- Thinks outside the box with slightly higher levels of abstraction with particular 
widgets. 
 Converges on designs that actually work for people 
- It is quality without a name 
The elements of a typical pattern schematic include: 
 Concept: How the pattern is employed 
 Problem: What the pattern needs to solve or address 
 Defense: Requirements or tradeoffs that constrain or extend possible solutions 
 Conclusion: How effective the pattern is in the particular context 
This information was taken and employed in a way that is used to attempt to solve the 
wayfinding problem in a new and effective manner.  
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CHAPTER 4 
RESULTS 
Design Case Study 
 A design case study was conducted in a store in India to understand the 
effectiveness of the floor plan, the presence and absence of different sensory cues, the 
paths taken by customers, and the overall flow of the store. The following observations 
were the result of this design case study. 
 Each area of the store was composed of efficient use of display space. Some areas 
of the store had stronger design values in which they correlated with each other better. 
The exterior store was not very distinctive in the sense that it was difficult to spot this 
particular visually or otherwise. The functionality of each area is explained in the next 
section of this chapter. 
Entryway 
 The first observation was the presence of two entryways (Figure 25) this made the 
purpose of the space unnecessarily ambiguous. It also causes the waste of display space 
and affects the productivity of the store. When the blind user group is taken into 
consideration, it seemed like it would present the problem of disorientation in this case, 
due to the lack of cues to indicate the entry and exit in the store. 
Display 
 The displays were inconsistently oriented. There were minimalistic displays to 
create visual interest. 
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However, due to the way the displays are placed, they can act as obstacles and negate the 
convenience of the minimalistic display. 
Checkout 
 The checkout was placed in a corner and was not in the path of the entry/exit. 
Usually retailers place items at the checkout area to tempt the consumer to make 
impulsive purchases and this may not be effective since the checkout area is not within 
the angle of vision. Blind users could find this inconvenient because it is not placed in a 
predictable spot. 
Changing Room 
 The changing room was placed in a hidden corner and could be difficult to locate 
if a customer doesn’t know where to look (Figure 24). Although it is a small store, due to 
the staff only area being so visible, the changing room will not feel like it is 
approachable. 
Staff Only Area 
 As mentioned earlier, the placement of the staff only area was very noticeable 
from the entry and can prove to be an eye sore. It also made the changing room area look 
forbidding. 
Graphic/Identification signs 
 Identification signs were non-existent inside the store itself and this posed 
obvious concerns for sighted customers since it created a feeling of chaos. There were no 
braille signs in any part of the store and there was a lack of other sensory cues.  
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Figure 24 Staff only area and changing room areas  
 
Figure 25 Depiction of two entry/exit transition points, causing unnecessary 
ambiguousity 
Staff only 
area, directly 
accessible to 
customers 
Changing room is not 
visible unless customer 
goes around the corner, 
and no indication was 
provided throughout as 
to its location  
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Figure 26 Original retail store plan  
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Interview Analysis 
 Interviews were conducted in a school for the blind, in India, during a chess 
tournament. That event provided an opportunity to meet students and teachers with 
different backgrounds, cultures and viewpoints. With prior approval of the Institutional 
Review Board of Iowa State University (U.S.A.), this researcher traveled to South India 
to meet with participants. 
 John Zeisel’s interview probes were used to help interviewees be more 
forthcoming with their ideas and opinions. The interview process included 48 
participants, both male and female and fully blind or partially sighted revealed findings 
that are discussed below. 
 A total of 17 questions (see Appendix A) were asked during each interview. A lot 
of interviewees gave ‘Yes’ or ‘No’ concrete answers regarding their experience with 
shopping, its challenges and whether or not auditory devices would be helpful. To 
understand the ratio of the responses better, pie charts were used as illustrations.   
 
Figure 27: Gender of interviewees (30 male, 18 female). 
Male
Female
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 More male users were comfortable with recreational activities. This could 
potentially be because of cultural or geographical reasons as well.  The male interviewees 
were also more forthcoming with their answers as opposed to female interviewees. Since 
these interviews were conducted in India, it could be due to the fact that men are 
encouraged to have opinions and women’s opinions are suppressed more times than not.
 
Figure 28: Fully versus partially blind interviewees (19 fully blind, 29 partially blind). 
 While there are a number of fully blind people in the world, there are more 
partially sighted users in the “real world.” This could be because of the stigma that is still 
attached to blindness in spite of how much progress the world has made. The partially 
sighted are more comfortable exploring places because they can see obstacles, even if it 
is not too clearly.  
 
Fully blind
Partially sighted
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Figure 29: Use of a cane. 
Use of cane by fully blind: 19 
Use of cane by partially sighted: 22 
Use of cane by at all times by the partially sighted: 12 
Use of cane by some of the time by the partially sighted: 12 
No use of cane by the partially sighted: 5 
 
 
Figure 30: Participants who will use new technologies 
19 out of 29 Partially Sighted users will use technology 
10 out of 29 users will not use technology 
13 out of 19 Fully Blind users will use technology  
6 out of 19 Fully Blind users will not use technology  
  
At all times
Some of the time
No cane
Partially sighted users who
will use technology
Partially sighted users who
will NOT use technology
Fully blind users who will use
technology
Fully blind users who wil
NOT use technology
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This implied that fully blind users are more likely to use assistive technology 
because it is more convenient to use in unfamiliar spaces. However, these same users 
were hesitant because of these technologies are expensive to obtain and use. During the 
interview process, a lot of the interviewees said if these were readily available and 
relatively inexpensive, they would be open to using them. This also implied that design of 
a space coul be very effective if designed within clearly defined and widely recognized 
criteria. 
 
Figure 31: Biggest challenges faced by participants. 
Most interviewees said that obstacles posed the greatest challenge in unfamiliar spaces. 
This was quite understandable, but some of the other challenges faced by the users like 
unclear boundaries and bright lights can be easily dealt with effective design. 
 While all interviewees gave answers that provided valuable insight to this thesis 
project, some volunteered additional information of value to the study’. This is 
summarized in table 2, below. 
 
Obstacles
Obstacles and people
Unclear boundaries and
obstacles
Confusing design and
obstacles
Lights too bright
Language barriers
   
 
7
5
 
                       Fully blind male   Partially sighted           Fully blind female  Partially sighted  
     interviewees             male interviewees                     interviewees           female interviewees
   
 
7
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Table 2 Interview responses and analysis 
No Sighted People's 
reactions 
Wayfinding  
Aids Used 
View on future  
wayfinding aids 
Biggest 
Challenges 
faced 
Suggestions Other Interviewee 
participation 
1 Depends on the 
place. If I am in a 
city, people are 
more 
accommodating 
as opposed to a 
rural area 
Cane Will use if readily 
available 
Obstacles Braille and 
Floor 
textures 
         -  
2                - Uses a cane in 
unfamiliar 
spaces  
                      - People and 
obstacles 
Braille, floor 
textures and 
auditory 
signals 
        -  
3 People need to 
sensitize to 
accommodate 
blind users. They 
are usually 
uncomfortable 
and awkward 
around us 
Cane Already uses a 
smart phone 
Unclear 
boundaries 
Floor 
textures, 
standardized 
design, 
auditory 
signals 
There 
needs to 
be an 
introduct
ion at the 
entrance 
of the 
store 
 
   
 
7
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4              - Cane Do not want to be 
dependent on 
technology 
Obstacles, but 
I try to make a 
"game" out of 
them and go 
around them 
Auditory 
signals 
Universal 
design 
needs to 
considere
d 
through 
the 
design 
process 
and not 
as an 
afterthou
ght 
 
5 People are 
usually helpful 
Cane Yes Sometimes, 
people are not 
helpful and 
that makes it 
very hard 
Linear 
design, Floor 
textures 
  -   
6  -  Cane Experimented 
with goggles that 
vibrated when 
obstacles were 
present, but after 
a while, it caused a 
headache 
Can't really tell 
when there is 
a boundary 
that should 
not be crossed 
Auditory 
signals, 
tactile 
differences 
and braille 
While it is 
important 
to design 
for blind 
users, 
designers 
need to 
make sure 
that 
sighted 
 
Table 2 continued 
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users are 
not 
inconvenie
nced 
7  -  Cane Will use beeping 
auditory devices 
 -  Linear design  -   
8  - Cane Will use if readily 
available 
Hard to tell 
which 
direction you 
are heading 
Standardized 
design 
 -   
9  - Uses a cane in 
unfamiliar 
spaces  
 -  Hard to tell 
which 
direction you 
are heading 
Linear design 
 
 
 
 
 
 -  
   
 
7
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10   Cane Will use if readily 
available 
Infrastructure Doors need 
to swing 
inwards and 
there should 
be minimal 
protrusions. 
Braille would 
be helpful 
too 
Navigatin
g a space 
depends 
on the 
mobility 
and 
familiarit
y 
 
11  -  None  -  Bright lights 
obstruct vision 
Sunlight 
glare needs 
to be 
reduced, 
voice 
indicators 
are helpful 
as well 
 -   
12 People are 
usually helpful 
None Yes, it would be 
very helpful 
Language 
barriers 
The fonts 
need to be 
big and bold, 
Floor 
textures and 
color 
 -   
Table 2 continued 
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indicators as 
well 
13 People are 
usually helpful 
Cane Yes, it would be 
very helpful 
 -  Floor 
textures 
 -     
14  -  None Yes, it would be 
very helpful 
 -  Floor 
textures 
 -   
15 People are 
usually helpful 
None Yes, it would be 
very helpful 
 -  Floor 
textures 
 -   
16 People are 
usually helpful 
Uses a cane in 
unfamiliar 
spaces  
Yes, it would be 
very helpful 
 -  Floor 
textures 
 -   
Table 2 continued 
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17 People are 
usually helpful 
Uses a cane in 
unfamiliar 
spaces  
Wouldn't use 
technology 
 -  Linear design  -   
18  -  Cane Wouldn't use 
technology 
 -  Auditory 
signals, 
linear design 
 -  
19 People are 
usually helpful 
Cane Auditory 
technology 
Obstacles Auditory 
signals 
 -   
20  - Uses a cane in 
unfamiliar 
spaces  
Will use if readily 
available 
Obstacles Auditory 
signals in the 
white cane 
 -  
21  - Cane Auditory 
technology 
Colors, 
textures are a 
problem 
A vibrating 
white cane 
 -  
Table 2 continued 
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22  - Uses a cane in 
unfamiliar 
spaces  
Yes, it would be 
very helpful 
Obstacles A no-
obstacle 
zone would 
be helpful 
 -  
23  - Cane Yes, it would be 
very helpful 
Obstacles A no-
obstacle 
zone would 
be helpful 
 -  
24  -  Cane Yes, it would be 
very helpful 
 - Floor 
textures 
 -  
25  -  Cane Yes, it would be 
very helpful 
 - Floor 
textures and 
auditory 
cues 
 -  
26 People are 
usually helpful 
Cane Yes, it would be 
very helpful 
 -  Linear design  -   
Table 2 continued 
   
 
8
3
 
27 People are 
usually helpful 
Cane Yes, it would be 
very helpful 
 -  Floor 
textures 
 -  
28  - None Yes, it would be 
very helpful 
 - Fewer 
obstacles 
 -   
29  -  None Yes, it would be 
very helpful 
 - Linear design  -  
30  - Cane Auditory 
technology in 
canes 
Not knowing 
where 
everything is 
Auditory 
signals 
 -   
Table 2 continued 
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31  - Cane Yes, it would be 
very helpful 
 - Different 
floor 
textures at 
transition 
points 
 -  
32  -  Uses a cane in 
unfamiliar 
spaces  
Yes, it would be 
very helpful 
 - Fewer 
obstacles 
 -   
33  - Cane Vibrating shoes unfamiliarity 
due to the 
obstacles 
Floor 
textures 
 -  
34  - Cane Yes, it would be 
very helpful 
Obstacles Floor 
textures 
 -  
Table 2 continued 
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35  - Cane Yes, it would be 
very helpful 
Obstacles Auditory 
signals 
 -  
36  - Cane Yes, it would be 
very helpful 
People and 
obstacles 
Floor 
textures 
 -  
37  - Cane Yes, it would be 
very helpful 
Confusing 
design and 
obstacles 
Floor 
textures 
 -  
38  - Uses a cane in 
unfamiliar 
spaces  
Yes, it would be 
very helpful 
Hard to tell 
which 
direction you 
are heading 
Linear 
design, Floor 
textures and 
auditory 
signals 
 -  
Table 2 continued 
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39 People need to 
be sensitized to 
accommodate 
blind users. They 
are usually 
uncomfortable 
and awkward 
around us 
Cane They are too 
expensive 
What can be 
expected from 
the store and 
where is it 
located? 
Auditory 
signals and 
linear 
patterns 
Some 
way to 
indicate 
the 
presence 
of an 
entryway 
or steps 
should be 
impleme
nted. 
 
40 People need to 
be sensitized to 
accommodate 
blind users. They 
are usually 
uncomfortable 
and awkward 
around us 
Uses a cane in 
unfamiliar 
spaces  
Yes, it would be 
very helpful 
 - Floor 
textures, 
braille and 
other haptic 
cues 
Operates 
by 
memory 
 
41 People are 
usually helpful 
Cane Wouldn't use 
technology 
 - Vibrating 
shoes 
 -  
Table 2 continued 
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42  - Uses a cane in 
unfamiliar 
spaces  
Will use computer 
technology 
 - Auditory 
signals 
 -  
43  - Uses a cane in 
unfamiliar 
spaces  
Will use computer 
technology 
 - Braille and 
Floor 
textures 
 -  
44  - Cane Yes, it would be 
very helpful 
 - Standardized 
design 
 -  
45  - Cane  - Obstacles Haptic cues, 
Braille and 
floor 
textures 
 -  
Table 2 continued 
   
 
8
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46  - None  - Obstacles Auditory 
signals 
 -  
47   Cane  - Obstacles and 
unfamiliar 
spaces 
Floor 
textures and 
auditory 
cues 
Ramps 
with 
railings 
are 
extremel
y helpful 
 
48   None Yes, it would be 
very helpful 
 - Floor 
textures 
 -  
Table 2 continued 
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Synthesis 
The findings of the analysis were used as the basis for decisions regarding 
placement of displays. However, refinements to include stronger choice of routes might 
be desirable. These might be achieved by: 
  Providing different auditory cues to depict the purposes of each 
space.  
 Providing a change in floor covering depending on the function of the 
space. While this method is effective for blind users, it can create a 
more effective design for sighted users as well. It creates an easier 
navigation experience without distracting or disturbing any user 
group from their shopping capability.  
 
 A key factor is designing consistently. This pertains to displays, transition points, 
decision-making points etc. It can, once again be achieved by providing the appropriate 
cues. A conscious effort has been made to reduce obstacles as much as possible without 
affecting the visual appeal or productivity of the store.  
Some of the detailed design considerations that were taken into effect were 
sufficient hardness of surfaces to provide echoes in circulation areas. Avoidance of 
projections in the circulation areas, particularly above the hip level and below the head 
level were particularly challenging. That is; the ones that cannot be discovered by a white 
cane. Doors should not open into circulation areas and rising butts are sufficiently 
reliable, sliding doors can be used if there are positive and reliable closers. Double swing 
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doors should be avoided where possible. Staircases need to have handrails on both sides 
with short guide rails at the beginning of the stairs. A change of floor finish is certainly 
desirable. Windowsills and guardrails should not be less than waist level. Floors should 
be slip resistant and without loose coverings. 
Observations made from the interview process played a major role in the 
recommended design. While it was expected that the interviewees would say that 
auditory aids would be helpful in navigating the spaces, surprisingly, most of the 
interviewees said that floor textures would be most effective to understand the space. It 
was also mentioned that having auditory aids that do not disturb sighted users would be 
helpful. Hence, the goal was to achieve an inclusive design without overwhelming the 
senses. Below is the pie chart to indicate the suggestions made by interviewees as to what 
would make an effective design. 
 
Figure 32: Interviewee suggestions to make an effective design. 
Braille
Auditory aids
Floor textures
Standardised design
Auditory aids and Braille
Floor textures and Braille
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Auditory Cues 
Theory: Most retail stores depend on providing visual interest in order to attract 
customers. The problem with this approach is that they leave out an entire user group 
consisting of the blind. The inclusion of different auditory cues to indicate the presence 
of obstacles would be efficient and provides the flexibility of having varying intensities 
of sound. The greater the interest than the greater the attraction. 
 Defense: It is clear that the retail environment affects customer behavior and 
perceptions (Krishna). The retail atmosphere, as research shows, is dependent on 
sensorial nature (Kotler). Despite this, visual appearances have been given the highest 
importance and other senses have been relatively neglected (Turley and Milliman). 
According to Kellaris et al. (Yalch and Spangenberg), sound can play a major role in 
creating a successful environment. Humans tend to experience different sounds in unique 
ways (Rossing et al.). This experience can be used to provide valuable cues through 
music to indicate different areas in the store. There are some auditory processes that need 
to be understood to justify the use of auditory cues. These are explained below. 
Auditory cues were chosen as a key mode to communicate navigation; to understand 
why, it is important to understand key points of how sound travels. Sound is primarily 
waves transmitted through air to our ears. There is also a possibility that they can 
propagate through any elastic medium. (“Hearing and balance”). Sound waves with 
higher frequency have higher pitch. Another important aspect that needs to be taken into 
consideration is timbre, which is a term used when different sounds have an equal pitch 
and equal loudness. For example, a banjo and a guitar may sound different in spite of 
being played at same volume and pitch.  
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Auditory cues were recommended because of the convenience of placing the display 
cases in such a way that the vibration of sound can be in a horizontal direction, which 
produces longitudinal waves. This is more suitable compared to transverse waves, which 
causes displacement where vibration occurs. This mainly takes place at right angles.   
Recalibration is a change in the perceived loudness which depends on the subject to 
context effect. The different auditory patterns used in this design can be perceived as 
overwhelming, and this is where the phenomena of recalibration explains how this can be 
a successful design. This is explained by an example of listening to two different tones. If 
there is a relatively high intense tone at one frequency and another tone, which is weaker, 
is introduced in another frequency, the perceived loudness of the weaker tone will be 
higher. This adaptation can occur due to the continuous exposure causes a temporary 
threshold shift, causing the weaker tone to dominate.  
 Sonification refers to representing multidimensional information that would 
normally be presented in a graphic format in an auditory format. Other than the many 
uses for visually impaired users, sonification is a useful to use when the visual 
information channels are overloaded or temporarily available. People are able to estimate 
the direction and magnitude of data points as well as detect the presence and magnitude 
of outliers in auditory scatterplots in efficient ways comparable to visual displays. It was 
determined that in addition to developing interfaces to assist blind users; data sonification 
can also be used to develop efficient data representation tools for scientists and engineers. 
(Baldwin) 
 Auditory masking is a phenomenon that takes place when one sound prevents or 
blocks the perception of another sound. Sounds have their greatest potential to mask other 
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sounds that are close in frequency.  Sounds tend to have more of a masking effect on 
sounds that are higher than they are relative to those that are lower in frequency, a 
phenomenon that gives rise to the term upward spread of masking (Scharf, 1971). 
However, at high loudness levels, masking effects are more symmetrical. The different 
auditory cues used to address the problems in the original floor plan of the retail store 
will change in frequency and intensity depending on the customer’s proximity to the 
object. Considering this information, variation in sound intensity, depending on the 
proximity of user to desired object was recommended. 
Tactile Cues: Floor Coverings 
 Theory:  In addition to visual cues, it would be beneficial to provide tactile cues 
with the help of different floor coverings. This is an effective and aesthetically pleasing 
method due to the fact that there isn’t necessarily an additional cost if done with existing 
materials.  
 Defense: When the properties of objects are concerned, it is useful to divide them 
into two broad classes: material and geometry of the space. The difference between the 
two is that material properties include surface properties like roughness, or stickiness or 
friction and other properties like compliance or elasticity. These properties pertain to size 
and shape but specific measures are hard to define. Just as a general rule, touch is more 
informative than vision in terms of material of the object. (Krishna) 
 It was hypothesized that the ability of the individual to detect a sub threshold 
tactile stimulus can be significantly enhanced by the presence of a particular, non-zero 
level of noise (Collins). This study was conducted by having a series of psychophysical 
94 
 
 
experiments on a population of ten healthy young subjects. These subjects were seated in 
front of a computer screen that provided cues signaling an upcoming presentation period 
and cues indication the beginning and end of the presentation. This presentation consisted 
of a sub threshold stimulus with noise and no stimulus with noise. Each trial consisted of 
20 presentations, which were equally distributed between the stimulus and no stimulus in 
a randomized fashion. The conclusion of this experiment was; nine out of the ten subjects 
detected the presence of a particular level of noise that significantly enhanced the 
subject’s ability to detect a sub threshold tactile stimulus. 
 Therefore: It is important to have a sharp enough contrast between the materials 
that they are distinguishable but not so large that the customer may trip. This can be done 
with the help of different carpet densities, or completely different materials such as wood, 
carpet, tile etc. 
Pattern language: To explain how these auditory and tactile cues would be placed and 
used, patterns were designed as a visual representation of the cues these were developed 
based on Christopher Alexander’s pattern language. Below are the patterns with the 
purpose and the inspiration behind each of them 
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Figure 33  
Purpose: Obstacles 
  
Auditory cue:  
White Noise 
 
Inspiration terms: 
Restriction, Encumbrance,  
Hitch 
 
Figure 34 
Purpose: Women’s wear 
Auditory cue:  
Flowing water 
 
Inspiration terms: 
Alluring, Calm, 
Elegant 
 
   Figure 35 
Purpose: Men’s wear 
 
Auditory cue:  
Strong wind 
 
Inspiration terms: 
Masculine, Strong, 
Powerful 
 
Figure 36 
Purpose: Casual wear 
Auditory cue:  
Crashing waves 
 
Inspiration terms: 
Relaxing, Calming 
 
 
 
Figure 37 
Purpose: Swim wear 
 
Auditory cue:  
Splashing Lake 
 
Inspiration terms: 
Splash, Wading, 
Stroke 
 
 
Figure 38 
Purpose: Outer wear 
 
Auditory cue:  
Drizzle and 
 gentle wind 
 
Inspiration terms: 
Exterior, Open-air, 
Rugged 
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Figure 39 
Purpose: Active wear 
 
Auditory cue: 
Rustling grass 
 
Inspiration terms: 
Flowing, Streaming, 
Rustling 
 
Figure 41 
Purpose: Formal wear 
 
Auditory cue: 
Gentle wind 
 
Inspiration terms: 
Elegant, Graceful, 
Beautiful 
 
Figure 42 
Purpose: Checkout 
 
Auditory cue: 
Cash register 
 
Inspiration terms: 
Cash, Clinking coins 
 
 
 Figure 43 
Purpose: 
Men’s display 
tactile pattern 
 
Figure 44 
Purpose: 
Women’s 
display tactile 
pattern 
 
Figure 45 
Purpose: Floor 
change 
 
 
 
 
 
 
 
    
  
   
  
 
Figure 40 
Purpose: Winter wear 
 
Auditory cue:  
Hail and strong wind 
 
Inspiration terms: 
Cold, Biting, 
Frozen 
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Figure 46 Recommended floor plan illustrating different floor patterns and wall materials  
Figure 47 Illustration of clear pathways within the store 
Changing room Men’s tactile pattern 
on flexible dividers 
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Figure 48 Tactile cue on women’s wear display area 
 
Figure 49 Tactile cue on men’s wear display area
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Figure 50 Recommended floor plan presenting the placement of auditory and tactile cues 
Flexible dividers 
N 
Men’s section 
Women’s section 
  
 
1
0
0
 
 Metal elements on north 
wall to indicate direction  
Glass wall to indicate West 
direction 
Masonry wall to 
indicate East wall 
Wood flooring to 
indicate displays 
Changing room 
Staff only 
area (Hidden) 
Entry/Exit 
Carpet to indicate 
circulation area 
 Figure 51 3D view illustrating overall floor plan, floor changes and wall textures 
 
  
 
1
0
1
 
       
   Entry carpet             Changing room carpet              Circulation carpet                                        Wood Flooring: Display 
Figure 52 Representative textures in flooring materials 
 
 
 
 
 
Figure 53 Representative textures in wall materials 
  
 
1
0
2
 
 
 
 
 
 
 
 
 
Wood - Display material Women's tactile display 
pattern 
Men’s tactile display pattern 
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CHAPTER 5 
DISCUSSION AND CONCLUSION 
Wayfinding is a process that has always been imperative to the way we travel, navigate or 
even view the world. It has been called many things over the years, but the end goal has 
always been the same, which was; reaching a destination. This thesis contributes 
additional insight and refinement to general wayfinding theory, especially, applying bits 
of this theory to the complicated wayfinding challenge facing sight impaired. A solution 
where the blind user group would be able to find standard cues every time they visit a 
retail store; the same way braille is expected to be present and at a standard height in 
every public space.  
 According to Lynch, being completely lost is a rare experience in modern cities, 
because people are surrounded by different kinds of wayfinding devices like maps, route 
signs, other people etc. In spite of this, if a person gets lost of disoriented even one time, 
the sense of anxiety and even terror reveals how closely it is linked to our sense of 
balance and wellbeing. In the process of wayfinding, the environmental image, which is 
the generalized mental picture of the physical world is held by an individual and this is 
achieved with the help of immediate sensation and the memory of past experiences, 
which is used to interpret information and in order to guide action. 
A good environmental image gives its possessor a very essential sense of 
emotional security, because the user can establish a symphonic relationship between 
himself and the environment, and this is the opposite of the terror that comes with being 
lost. A legible environment also plays a significant role in helping the user experience 
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efficient wayfinding. Although different cultures have certain principles and 
expectations, the goal was to provide a starting point for future research and 
implementation for this to be a standard design requirement.  
 Inspired by Kevin Lynch’s concepts of districts and paths, the design has 
attempted to provide clear pathways and cues. The store was divided into men’s and 
women’s “districts” so as to avoid confusion. It was important to provide a number of 
cues without overwhelming the customers and while maintaining a conventional level of 
attention to visual aesthetics. 
In addition to auditory cues and tactile cues, thermal cues were strongly 
considered. These were not included in the recommended design as the materials and the 
functional details of how these surfaces needed to be cooled or heated needed to be 
further looked into. Along with that issue, overdesigning in terms of too many cues was a 
concern at different stages in the project and while these still seem like a viable option, it 
is important that more research be done before implementing these concepts. 
Nature sound cues are not very common in retail spaces. This is certainly an 
unconventional use and while the reason for employing auditory cues are explained in the 
recommendations section, the reason for picking nature sounds is explained below. 
Repetitive sounds can be disturbing or annoying depending on what kind of sounds 
they are. Other kinds like electronic and mechanical sounds were deliberated and were 
concluded counterproductive to this project. To recognize why, this is a list of sounds that 
could have been used in place of nature sounds, but were ruled out because of the 
aggravation factor.  The types of electronic and mechanic sounds that could be used are: 
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 Camera shutter 
 Camera focus 
 Coins 
 Dropping 
 Glass breaking 
 Gun shot 
 Gun reload 
 Hammering 
 Sawing 
 Metal clanging 
 Zipper 
 Small electric motor 
 Drilling 
 Boat docking 
 Pushing in old cassette 
 Explosions 
 Scraping 
 Musical instruments 
 Electrical buzz 
 Touch phone dialing 
 Shaver 
 Static 
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In addition to these, there are animal sounds like barking, yelping, croaking, Neighing 
etc., neither of which sound pleasant to hear on a repetitive basis. 
Bearing this in mind, nature sounds seemed appropriate even if they don’t seem to “fit in” 
with the retail environment.  
 These auditory cues were initially supposed to be perceived by all users, but were 
considered overwhelming and distracting, which led to the question of how they can be 
transmitted without being intrusive or confusing to all users. An Electronic Travel Aid, 
developed by Mau, Melchior and Makatchev (ETA, explained in detail on page 56) uses 
RFID tags to recognize the cues and help the user head towards the correct products. 
 The aspect of increasing and decreasing the sound intensity of the cues as user 
proximity to their destination diminishes was considered. This could be useful in terms of 
alerting the customer as to whether they are closer or further from the desired object.  
 Floor coverings played a vital role as tactile cues and it needs to be pointed out 
that, there may be more than just the textural difference to indicate the proximity of the 
desired product. Similar to auditory cues, the concept of increasing or decreasing the 
carpet density relative to how close the user is to the object has been reflected, and can be 
an option with future research. In addition to this, the proximity of another person might 
be determined based on how similar the footsteps sound depending on the floor coverings 
used.  
 Several directions for future work are immediately obvious. In particular, more 
options can be created for a round of user studies, where all the suggestions can be 
implemented and tested. In addition, thermal cues and the heating and cooling of surfaces 
can be tested and seen if effective or if they lead to overdesigning. Cell phones may be 
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the most viable option since they are already used. Further, a hands free method could be 
developed with the help of Bluetooth connections, as the aim is to integrate the blind 
users.  
 In conclusion, the importance of consistency and continuity cannot be stressed 
enough. When planning the space, it is imperative that the user be involved in one way or 
another so as to understand the needs. As designers, we tend to gravitate toward the 
visual and functional aspect of a space, as well as safety and security, but it is important 
to take into consideration other user groups so as to create a universal design.  
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APPENDIX A 
INTERVIEW QUESTIONS 
1) Gender 
o Male 
o Female 
2) Classification 
o Undergrad 
o Graduate 
3) Level of blindness 
 Legally blind as defined by DOT- can’t drive 
4) What types of navigational aids do you generally use? 
o Dog 
o Cane 
o Audio 
 
5) Are there any technologies that you would find interesting? Do you think these    
would be helpful to you, if so, how? 
o Auditory  
o GPS  
 
6) Are any of these places you frequently visit?  Are there other similar stores where you 
shop frequently? 
o Wal-Mart 
o Target 
o Hyvee  
 
7) As you know, this study is about way finding for blind users in a retail space. So, to 
understand how navigating through spaces (familiar or unfamiliar) is, could you tell 
me your experience in __________?  
8) What are some of the things you find challenging? What parts of wayfinding                   
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     do you find to be easy or even enjoyable? 
o Finding your way across familiar stores like______ (e.g., Walmart, Target 
etc.) 
o Finding your way in new stores 
 
9) What do you think is least understood about your wayfinding in _______? 
o Should designs be more linear? 
o Is there a certain component that needs to be taken more seriously? (E.g., 
More attention needs to be paid to other senses) 
o Are there obstacles that are hard to surpass? (E.g., Display cases, carts 
etc.) 
10) When using a space, what do you picture in your mind?  
11) How do you find your way in a retail space? 
o I find my way by asking help from one of the staff 
o I know where to go because I am very familiar to the place 
 
12) Do you always go to the same place? 
Follow up: On a scale of 1 -5, 5 being very comfortable to 1 not all comfortable, how 
comfortable are you in exploring new places? 
 13) List 3 things those are important for designers to know about navigation in a clothing 
store  
o Auditory signage 
o Textures 
o Any other indications that are helpful? 
o Fewer obstacles 
 
14) What elements help and hinder the wayfinding process? (E.g., Floor textures, sounds, 
smell etc.) 
Follow up: I am particularly interested in the senses, vision if relevant, hearing, touch, 
taste, smell, your sense of balance. What can you tell me about the role of sense in 
wayfinding? 
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15) What are some easy and/or difficult spaces to find? 
Follow up: Is it easy to find restrooms in a store? What makes it difficult or easy? 
16) Can you describe how you find some specific things in a store? (E.g., Apparel, 
jewelry, etc.)   
17) Do you look forward to going shopping?  Would it help if there were a                         
wayfinding process that would help blend you in? 
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APPENDIX B 
INTERVIEW TRANSCRIPTIONS 
Male 
 
M: What do you do, could you please tell me again? 
P: I have completed my BA in special P. Ed. I would like to do special M.Ed. if I get 
funding 
 
M: Ok, what do you want to do special M.Ed. in? 
P: I want to do special M. Ed in visually impaired as I have already completed my P.E in 
visually impaired and I would like to do special M.Ed. in the same and hopefully 
continue with a PhD course 
 
M: Are you partially or totally blind? 
I am actually totally blind, but there is a little bit of a difference. I can’t read or write. The 
difference between your and my eyes is that, the black ball in your eyes will be in the 
middle, but for me, it used to roam here and there. That’s why my eyes look normal, but I 
am actually blind. I can see very little, and if I am familiar with that place, I can find the 
way. 
 
M: Do you use any aids or something like a cane? 
I can use it, but if I am familiar with that place, there is no need to use it, and for things 
like crossing the road, unfamiliar places, new areas, whatever it may be, wherever I used 
to go, that cane is in my bag 
 
M: If there are any technologies, do you think it would be helpful? Like GPS or some 
audio equipment that is explaining to you if you are in an unfamiliar space? 
 
Yeah, that is also good, but like this also, I can adjust because, by birth nobody will get 
anything, but gradually we have to make it happen, and according to that we can adjust, 
but if that technology is available, we don’t any problem to utilize. 
 
M: But you’re saying even without it, it is perfectly fine 
If the technology is not found, we need to adjust. You see, if it is free of cost, then we can 
use, but if it’s much more cost, we can’t buy and all. 
 
M: Are there any places that you go to a lot like grocery stores, supermarkets etc.? 
Yeah, we can go and we can purchase, but for anything I needed, I used to find out from 
someone 
 
M: Are people helpful? 
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In some cities, they are aware about the blind and they help because they are more 
educated. In the rural areas, they are more ignorant. They say that you are blind, so you 
shouldn’t be out and on your own, because they are not aware and not educated. They 
used to scold me, so I won’t quarrel with them. We have to adjust, so I try to not mind. 
 
M: Is it getting better now? Are they being more understanding? 
Nowadays, they are somewhat more aware of blindness because a lot of people are 
getting educated, but it is still persistent in a few areas, and we need to make people 
aware about it.  
 
M: What are some of the things that you find challenging? For example, when you are in 
a new place, is there any place where you find it hard to navigate? 
It is somewhat difficult, but since I am blind since birth, we learn to adjust and adapt. It 
definitely makes a difference if I go blind later in life.  
 
M: Would it be easier to go through spaces in supermarkets if everything is placed 
linearly? 
Yes, certainly 
 
M: Are there any other suggestions for designers? 
If it is like that, it will be helpful. 
 
M: So it won’t be distracting?  
No 
M: When you go to a new place, what do you picture in your mind? 
I imagine since I can see slightly.  
 
M: Do you always go to the same supermarket? 
Yes 
 
M: How easy is it to navigate new places? 
It depends on the place, as we can’t really explain without knowing 
 
M: Can you think of any important things that designers need to keep in mind? 
If we want to know what they wrote, braille would be very helpful. Different texture will 
be very helpful too. 
 
M: So will floor textures help? 
Yes, definitely 
 
M: Can you describe how you find things in store? 
I just ask people for help. Braille also helps 
 
M: Do you like going shopping?  
Yes 
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Male  
 
M: My first question is, what do you do? 
I am a student of MS from Chennai. I am also involved in self-help groups. 
 
M: Are you partially sighted or totally blind? 
I am B2 category blind. Low vision 
 
M: Are there any supermarkets or grocery stores that you go to? 
I enjoy shopping for my groceries 
 
M: Is it difficult to navigate in new places or supermarkets? 
Not difficult if I use the stick (cane) 
 
M: What are some of the things that you find hard in new spaces? 
The people that are in the space act as obstacles, which make it harder to navigate.  
 
M: If everything were placed linearly, would it make it easier for you? 
Nothing is easy, but we learn better with obstacles and learn to adapt. People are very 
eager to help here 
 
M: What do you think designers need to do to achieve better design?  Do you have 
suggestions? 
Braille systems are very helpful and different textures and embossing will be very 
helpful. Auditory signals are very helpful too 
 
 
Male 
 
M: What do you do? 
Have you heard about St. Xavier’s College in Mumbai? I am studying there and annually 
we have a fest where we sensitize the sighted people about how to behave around the 
visually impaired. XRCVC- Xavier’s resource center for the visually challenged 
 
M: My first question is what level of blindness are you? 
I am totally blind 
 
M: Do you use any aids like a white cane or audio aids or something to navigate 
I use the white cane for walking 
 
M: Are there any technologies that you would find interesting 
I am using JAWS for studying as well as using the computer and I use audio books and 
all 
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M: Would that kind of technology be helpful to navigate? 
Not exactly since smart phones already serve that purpose 
 
M: Are there any retail spaces that you frequently visit? 
Yes. We have workshops at our college that arrange these visits to recreational facilities 
that include retail spaces. We also introduce sighted people to retail set up spaces and 
blindfold them to help them understand how to make design more accessible for the 
visually impaired 
 
M: Can you give me an example of how you navigate through a retail store? 
Basically I go with my friends but as far me going alone, I ask people. People aren’t 
sensitized fully with the concept of blindness. Braille labels should be standardized 
 
M: What parts of navigation do you find challenging or even easy? 
It might sound weird. When we climb escalators, we don’t know when it begins so I 
prefer stairs and elevators. Even with stairs, since they are not all constructed according 
to standards, they can be intimidating and scary because ultimately you are doing 
guesswork when you are in an unfamiliar space. It would also be very helpful if it were 
more centralized. 
 
M: What do you think is least understood about navigation in spaces? 
As far as architecture goes, when the building is being designed, it should be done in such 
a way that the doors and windows should open outwards or should be sliding. People 
don’t understand how to act around a visually impaired people. 
 
M: Do you always go to the same place? 
No. I like exploring new places 
 
M: On a scale of 1-5, 5 being most comfortable, how comfortable are you in exploring 
new places. 
Depends on the obstacles and the way the place is constructed. When I run into problems 
I ask people 
 
M: How about floor textures? Are they helpful? 
Yes. There should be a particular floor texture. Standards are helpful. There should be an 
audio introduction where it says “this is a shop where you get this kind of merchandise” 
or sighted people can help. 
 
M: What is your advice to designers? 
The shop should be fully accessible. Like auditory signals and textures etc. 
 
M: Is there something such as overdesigning? 
There needs to be an introduction in the entrance of the shop or mall 
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M: Do you look forward to shopping? 
Yes. Definitely. 
 
Male 
 
M: My first question is what do you do? 
Currently I am a student of St. Xavier’s college where I gave my final exam for a BA 
 
M: What level of blindness? 
Fully blind 
 
M: Do you use any navigational aids like a white cane? 
Yes I do. Without that I won’t be able to walk. I mean, I can, but I don’t want to take that 
unnecessary risk. 
 
M: If there were any technologies like audio or GPS, would you use it? 
There are, but I don’t use them. You see, once you are dependent on these technologies, 
what if you don’t have these in certain situations? You are going to have to depend on 
yourself. I mean, I think you should use technologies, but not to an extent where you 
become completely dependent on them. 
 
M: Are there any places that you go to a lot? 
Honestly speaking, I don’t enjoy going to malls, but whichever places I went to were not 
accessible. The problem is, we don’t know when the floor levels are changing and when 
we need to be more cautious. Also, all the elevators should be accessible in braille. When 
a visually challenged person goes into a store, the sales associates feel like they won’t 
pay money for some reason. Audio instruction in the malls will be very helpful. 
Wherever we touch our hand there need to be a braille label, at a standard height. There 
are a few malls that have braille labels on the elevator buttons, but it is important for this 
feature to be available everywhere and not in a one or two malls. 
 
M: What are some of the things that you find challenging in the way finding process? Or 
are there even some things that you find enjoyable? 
I enjoy everything. For example, if I find obstacles, I try to find creative ways of tackling 
those problems. So when you cross roads, there is lack of footpaths, and when they are 
available, there are hawkers on them, which create obstacles and make it harder to walk 
across.  
 
M: What do you think is least understood about navigation? 
I think all the accessibility options need to be thought of before the design rather than as 
an afterthought. I feel like they should do a small set up and try and get suggestions from 
visually impaired users before they make the final project. 
 
M: Are there any problems that cause problems for the navigation process? 
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Auditory signals that tell you exactly where you are and what is available is extremely 
helpful. 
 
M: Do you look forward to shopping? 
Not particularly. I might go in the future if it is more accessible. 
 
Male 
 
What is your level of blindness? 
Fully 
 
Do you use any navigational aids? 
Stick (White cane) 
 
If there were any technologies like audio or GPS, would you use it? 
Yes 
 
Are there any places that you go to a lot? If Yes, which ones? 
Yes. Supermarkets 
 
Can you tell me your experience? 
I ask people for help. 
 
What is difficult about stores? 
When people don’t guide me well, I get very frustrated 
 
In supermarkets if everything is linear, will it make it easier? 
Yes it will. 
 
When you enter an unfamiliar space, what do you think of? 
I usually just ask people all the details 
 
Are there any suggestions for designers? 
Not particularly. I can’t think of anything. Floor textures are helpful. 
 
Do you like to go shopping? 
Yes 
 
Male 
 
M: My first question is what do you do? 
I am doing my BA at St. Xavier’s in Mumbai. 
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M: Are you partially or fully blind? 
Totally blind 
 
M: Do you use any aids? 
I use a white cane 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
I experimented with some of them. I used some type of goggles that my friend got from 
the UK, but it wasn’t beneficial. If there are any obstacles in between, it vibrated, but I 
experienced a headache after a while. 
 
 
M: Are there any retail spaces that you frequently visit? 
Malls, I have been to with my friends 
 
M: What is your experience in familiar or unfamiliar spaces? 
I do some research about new places or go with somebody the first time I visit a new 
place.  
 
M: What are some of the things that you find challenging when you navigate any space? 
Railway platforms. You can’t really tell when the edge of the platform comes up. 
 
M: Is there anything that designers need to keep in mind when designing retail spaces? 
There are beepers in the handicapped part of the trains. These are very helpful and will be 
great if they are implemented in retail stores as well. Tactile differences help. Different 
floor levels help when it has different floor textures along with a slight ramp. Also it is 
important to keep in mind that, when there are spaces designed for one user group, it 
should not inconvenience the rest of the sighted people. 
 
M: When you visit a retail spaces, what are some of the easy of different spaces to find? 
I have to ask people everywhere if there are no braille labels. Retail spaces don’t have 
that option yet, but residential areas do 
 
M: Do you look forward to shopping? 
Not really, but it is more because I am a guy than due to being blind. 
 
Male 
 
M: Are you partially or fully blind? 
Fully 
 
M: Do you use navigational aids? 
I use the white cane 
M: If there were any technologies like audio or GPS, would you use it? 
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I would use beeping auditory devices 
 
M: Are there any stores you visit frequently? 
Actually I am not used to shopping. I prefer not to.  
 
M: What is your experience when you go shopping? 
I just ask people 
 
M: If everything is placed linearly, is it easy for you to shop? 
Yeah obviously 
 
Male  
 
M: What is your level of blindness? 
I am totally blind. 
 
M: Do you use any navigational aids? 
I use it all the time. 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Not exactly. They were talking about a while back, but it is not available right now. It 
will help if it exists though. 
 
M: Are there any places that you go to a lot? Like supermarkets? 
Big bazaars, shopping malls, that kind of thing. I go with my friends. I never go alone. 
 
M: How was your experience in these places? Is it difficult to navigate? 
It is very difficult. We have audio lifts in shopping malls, but while walking around, there 
is no way to tell which direction we are going in. 
 
M: If everything is designed linearly, will it help? 
Actually, standardized designs will be extremely helpful. The variety is what ends up 
being confusing. For ex. If there were a similar route in all shopping malls, it would help. 
 
M: What do you picture in your mind when you go to a new place? 
Till I get used to the place, I can’t imagine anything, but once I do, it helps to form an 
idea. 
 
 
M: Do you always go to the same place because it is easier to navigate? 
Yes, of course 
 
M: Can you think of anything that will make it easier for you? Something that designers 
can do? 
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Just more standardized design will be very helpful 
 
M: Do you like shopping? 
Not really. Unless I have to.  
 
 
Male 
 
M: What is your level of blindness? 
I am partially blind. 
 
M: Do you use any navigational aids? 
Sometimes I do. 
 
M: Are there any places that you go to a lot? Like supermarkets? 
I go with my friends  
 
M: How was your experience in these places? Is it difficult to navigate? 
Sometimes, when I am walking around and don’t know exactly where I am heading, I 
face difficulty. 
 
M: If everything is designed linearly, will it help? 
Since I can see obstacles, it is relatively easier. 
 
M: What do you picture in your mind when you go to a new place? 
I can see obstacles, so it is not too much of an issue 
 
M: Do you always go to the same place because it is easier to navigate? 
I explore new places 
 
M: Can you think of anything that will make it easier for you? Something that designers 
can do? 
I feel like it needs to be different 
 
M: Do you like shopping? 
Not exactly. 
 
Male 
 
M: Are you fully blind or partially sighted? 
I am fully blind 
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M: Do you use any navigational aids? 
Yes, I use the white cane 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Yes 
 
M: Are there any places that you go to a lot? Like supermarkets? 
Yes 
 
M: How was your experience in these places? Is it difficult to navigate? 
It depends on mobility 
 
M: What do you find challenging in new places? 
Infrastructure. Mainly crossing roads.  
 
M: Is there anything that designers need to keep in mind when designing retail spaces? 
When they design new buildings, the doors should swing inwards. There shouldn’t be 
any protrusions 
 
M: When you are using a space, what do you picture? 
We can imagine spaces since we went blind a few years after birth. 
 
M: Do you think there are any important things like auditory or tactile cues that should be 
incorporated? 
Braille.  
 
M: Do you look forward to shopping? 
We go shopping because we like exploring with our friends 
 
Male 
 
M: Are you fully blind or partially sighted? 
Partially 
 
M: Do you use any navigational aids? 
Nothing 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Yes 
 
M: Are there any places that you go to a lot? Like supermarkets? 
Yes 
 
M: How was your experience in these places? Is it difficult to navigate? 
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If you’re active, you can manage. It depends on mobility and the person. 
 
M: What do you find challenging in new places? 
Even at night, when the lights are too bright, it is troublesome 
 
M: Is there anything that designers need to keep in mind when designing retail spaces? 
The sunlight glare should be reduced 
 
M: When you are using a space, what do you picture? 
Verbal instructions help 
 
M: Do you think there are any important things like auditory or tactile cues that should be 
incorporated? 
Voice indicators 
 
M: Do you look forward to shopping? 
People help 
 
 
Male 
 
M: Are you fully blind or partially sighted? 
Partially 
 
M: Do you use any navigational aids? 
Nothing 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Yes, it would be very helpful 
 
M: Are there any places that you go to a lot? Like supermarkets? 
Yes 
 
M: How was your experience in these places? Is it difficult to navigate? 
It depends on the person 
 
M: What do you find challenging in new places? 
Language barriers are difficult 
 
M: Is there anything that designers need to keep in mind when designing retail spaces? 
The fonts should be big and bold  
 
M: When you are using a space, what do you picture? 
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Verbal instructions help 
 
M: Do you think there are any important things like auditory or tactile cues that should be 
incorporated? 
Floor textures would be very helpful? 
 
M: Do you look forward to shopping? 
Some color indicators would be helpful 
 
Female 
 
M: Are you fully blind or partially sighted? 
Fully blind 
 
M: Do you use any navigational aids? 
I use a stick 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Yes 
 
M: Is there anything that designers need to keep in mind when designing retail spaces? 
I ask people for whatever I need 
 
M: Do you look forward to going shopping? 
Yes 
 
M: If there were different floor coverings, would it be easier? 
Definitely 
 
Female 
 
M: Are you fully blind or partially sighted? 
Partially sighted. 
 
M: Do you use any navigational aids? 
No 
 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Yes 
 
M: Is there anything that designers need to keep in mind when designing retail spaces? 
I ask people for whatever I need 
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M: Do you look forward to going shopping? 
Yes 
 
M: If there were different floor coverings, would it be easier? 
Yes 
 
Female 
 
M: Are you fully blind or partially sighted? 
Partially 
 
M: Do you use any navigational aids? 
No 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Yes 
 
M: Is there anything that designers need to keep in mind when designing retail spaces? 
I ask people for whatever I need 
 
M: Do you look forward to going shopping? 
Yes 
 
M: If there were different floor coverings, would it be easier? 
Yes 
 
Female 
 
M: Are you fully blind or partially sighted? 
Fully 
 
M: Do you use any navigational aids? 
I use a cane in new places 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Yes 
 
M: Is there anything that designers need to keep in mind when designing retail spaces? 
I ask people for whatever I need 
 
M: Do you look forward to going shopping? 
Yes 
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M: If there were different floor coverings, would it be easier? 
Definitely 
Yes 
 
Male 
 
M: Are you fully blind or partially sighted? 
Partially 
 
 
M: Do you use any navigational aids? 
It depends on the place. If it is new, I use it, otherwise, not so much 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Not really 
 
M: Are there any places that you go to a lot? Like supermarkets? 
I go out rarely, but when we do, we are trained to do everyday activities 
 
M: What do you find challenging? 
I ask people everywhere I go. Especially when I go to new places 
 
M: If everything is designed linearly, will it help? 
It would make it much easier 
 
M: Do you always go to the same places? 
No I like to explore 
 
M: Do you like shopping? 
Yes 
 
Male 
 
M: Are you fully blind or partially sighted? 
Partially 
 
M: Do you use any navigational aids? 
I use the stick 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
No 
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M: Are there any places that you go to a lot? Like supermarkets? 
I go out rarely, but when we do, we are trained to do everyday activities 
 
M: What do you find challenging? 
Same here. Auditory signals are very helpful. 
 
M: If everything is designed linearly, will it help? 
Different levels help with understanding new spaces 
 
M: Do you always go to the same places? 
Different places 
 
M: Do you like shopping? 
Yes, definitely 
 
 
Male 
 
M: Are you fully blind or partially sighted? 
Fully 
 
M: Do you use any navigational aids? 
Stick 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Auditory signals 
 
M: How was your experience in these places? Is it difficult to navigate? 
When I go to a shopping mall, the smell helps tell me where I am. For example, I know I 
am near food when I smell it.  
 
M: What do you find challenging in new spaces? 
Obstacles are challenging, but people are pretty helpful 
 
M: Would you prefer going to the same old places? 
I like to explore 
 
M: Can you think of anything that will make it easier for you? Something that designers 
can do? 
I usually just take someone’s help 
 
M: Do you like shopping? 
Yes 
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Male 
 
M: Are you fully blind or partially sighted? 
Partially 
 
M: Do you use any navigational aids? 
I take support from my friends. Otherwise I use the stick 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
I heard that they were going to make shoes that vibrate when there are obstacles. 
Something like that would be extremely helpful 
 
M: How was your experience in these places? Is it difficult to navigate? 
It’s a good experience when we go shopping. I prefer going alone 
 
M: What do you find challenging in new spaces? 
If I get the technology I was talking about, it would be helpful 
 
M: Would you prefer going to the same old places? 
I like to explore 
 
M: Can you think of anything that will make it easier for you? Something that designers 
can do? 
If there were an auditory signal in the stick, it would help. Even if it vibrates, it helps 
 
M: Do you like shopping? 
Yes 
 
 
Male 
 
M: Are you fully blind or partially sighted? 
Partially 
 
M: Do you use any navigational aids? 
I ask friends for help. When I’m alone, I use the cane 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Auditory signals 
 
M: How was your experience in these places? Is it difficult to navigate? 
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I go with my parents usually. They explain to me, the colors, textures etc. 
 
M: What do you find challenging in new spaces? 
People help 
 
M: Would you prefer going to the same old places? 
It’s a good experience to go out. I like exploring.  
 
M: Can you think of anything that will make it easier for you? Something that designers 
can do? 
Vibrating sticks would helpful 
 
M: Do you like shopping? 
Yes 
 
Female 
 
What is your level of blindness? 
Partially 
 
Navigational aids? 
Not in familiar spaces, but unfamiliar ones, yes 
 
New technologies? 
Yes, definitely 
 
Any regular shopping places you go to? 
Yes with my parents 
 
Designer’s role? 
A no obstacle zone would help 
 
Do you explore new places? 
Yes 
 
Like shopping? 
Yes certainly 
 
 
Female 
 
What is your level of blindness? 
131 
 
 
Fully 
 
Navigational aids? 
Yes 
 
New technologies? 
Yes  
 
Any regular shopping places you go to? 
I go alone 
 
Experience in a retail space? 
Same 
 
Designer’s role? 
A no obstacle zone would help 
 
Do you explore new places? 
Yes 
 
Like shopping? 
Yes 
 
 
Female 
 
What is your level of blindness? 
Fully 
 
Navigational aids? 
Yes 
 
New technologies? 
Yes 
 
Any regular shopping places you go to? 
Parents 
 
Experience in a retail space? 
Same 
 
Designer’s role? 
Floor textures, especially when escalators start and end 
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Do you explore new places? 
Yes with family 
 
Like shopping? 
Yes 
 
 
Female 
 
What is your level of blindness? 
Partially 
 
Navigational aids? 
Yes 
 
New technologies? 
Yes 
 
Any regular shopping places you go to? 
Parents 
 
Experience in a retail space? 
Same 
 
Designer’s role? 
Textures. If there is a way to understand what we are looking for without touching every 
single thing, it would help 
 
Do you explore new places? 
Yes with friends 
 
Like shopping? 
Yes 
 
Female 
 
Blindness? 
Partially  
 
Navigational aids? 
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Cane 
 
New technologies? 
Yes 
 
Do you visit supermarkets/malls frequently? 
Yes quite a bit 
 
Experience in a store? 
I usually navigate with my hand and detect obstacles and products 
 
Any ideas for designers? 
Linear patterns 
 
Like shopping? 
Yes 
 
Female 
 
Blindness? 
Totally 
 
Navigational aids? 
Cane 
 
New technologies? 
Yes 
 
Do you visit supermarkets/malls frequently? 
I go with my partially sighted friends 
 
Experience in a store? 
It is not too hard when there are people who are helping you navigate 
 
Any ideas for designers? 
Textures 
 
Like shopping? 
Yes 
 
Female 
 
Blindness? 
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Partially  
 
Navigational aids? 
None 
 
 
New technologies? 
Yes 
 
Do you visit supermarkets/malls frequently? 
I go with family 
 
Experience in a store? 
I usually ask my friends to go along 
 
Any ideas for designers? 
Fewer obstacles 
 
Like shopping? 
Yes certainly 
 
Female 
 
Blindness? 
Partially  
 
Navigational aids? 
None 
 
New technologies? 
Yes 
 
Do you visit supermarkets/malls frequently? 
I go with family 
 
Experience in a store? 
I usually ask my friends to go along 
 
Any ideas for designers? 
Linear patterns 
 
Like shopping? 
Definitely 
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Female 
 
Blindness? 
Partially 
 
Navigational aids? 
Cane only in unfamiliar spaces 
 
New technologies? 
Yes 
 
Do you visit supermarkets/malls frequently? 
Yes I usually go alone 
 
Experience in a store? 
I ask for help 
 
Any ideas for designers? 
Fewer obstacles 
 
Like shopping? 
Yes 
 
Female 
 
Blindness? 
Totally 
 
Navigational aids? 
Cane 
 
New technologies? 
Yes 
 
Do you visit supermarkets/malls frequently? 
Yes 
 
Experience in a store? 
My cane is very helpful 
 
Any ideas for designers? 
Different floor coverings where the elevators/stairs begin 
 
Like shopping? 
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Yes 
 
Male 
 
Level of blindness? 
Partially 
 
Navigational aids? 
Cane 
 
New technologies? 
Auditory canes are very helpful 
 
Do you visit supermarkets? 
Not usually 
 
Experience in unfamiliar spaces? 
The unfamiliarity is very evident. It is kind of like exploring a new country every time. It 
is overwhelming but we manage. 
 
What is challenging in unfamiliar spaces? 
Just not knowing is very difficult. 
 
Suggestions? 
Auditory signals are very helpful 
 
Like shopping? 
Yes 
 
Male 
 
Level of blindness? 
Totally  
 
Navigational aids? 
Cane 
 
New technologies? 
Vibrating shoes are very helpful 
 
Do you visit supermarkets? 
Not unless it is necessary 
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Experience in unfamiliar spaces? 
Once I get familiar with the space, I move around, but other than that, I would rather not 
explore 
 
What is challenging in unfamiliar spaces? 
The unfamiliarity because if the obstacles 
 
Suggestions? 
Textures 
 
Like shopping? 
Yes 
 
Male 
 
Level of blindness? 
Partially 
 
Navigational aids? 
Cane 
 
New technologies? 
Yes 
 
Do you visit supermarkets? 
No 
 
Experience in unfamiliar spaces? 
I usually go with my friends, so they help me quite a bit 
 
What is challenging in unfamiliar spaces? 
Obstacles 
 
Suggestions? 
Floor textures 
 
Like shopping? 
Yes 
 
Male 
 
Level of blindness? 
Totally 
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Navigational aids? 
Cane 
 
New technologies? 
Yes 
 
Do you visit supermarkets? 
No my parents shop for me 
 
Experience in unfamiliar spaces? 
It is all just dark. It kind of feels the same. 
 
What is challenging in unfamiliar spaces? 
Obstacles 
 
Suggestions? 
Auditory 
 
Like shopping? 
Yes 
 
 
Male 
 
Level of blindness? 
Partially 
 
Navigational aids? 
Cane 
 
New technologies? 
Yes 
 
Do you visit supermarkets? 
Not on my own 
 
Experience in unfamiliar spaces? 
I go with my parents and they guide me. 
 
What is challenging in unfamiliar spaces? 
People and obstacles 
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Suggestions? 
Textures 
 
Like shopping? 
Yes 
 
Male 
 
Level of blindness? 
Partially 
 
Navigational aids? 
Cane 
 
New technologies? 
Yes 
 
Do you visit supermarkets? 
Not really 
 
Experience in unfamiliar spaces? 
I go with my parents or friends 
 
What is challenging in unfamiliar spaces? 
Confusing designs 
Obstacles 
 
Suggestions? 
Textures 
 
Like shopping? 
Yes 
 
Female 
 
Blindness? 
Totally 
 
Navigational aids? 
I use a cane usually. It depends on how familiar the place is 
 
New technologies? 
Yes, certainly 
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Supermarkets/malls frequent? 
I usually go with my mom 
 
Experience? 
It is really wonderful to go with my mom. It makes it much easier because she guides me 
through the whole process 
 
Challenging? 
I don’t usually know where I am in the store 
 
Linear patterns help? 
Definitely, I’ll go on my own even 
Do you always go to new places? 
I like to explore so yes. 
 
Floor coverings? 
It definitely helps differentiating spaces 
 
Suggestions? 
Auditory signals 
 
Like shopping? 
Yes, I love it 
 
Male 
 
Blindness? 
Totally 
 
Navigational aids? 
White cane 
 
New technologies? 
I haven’t used it because it is too expensive 
 
Challenging? 
What can we expect from the store and where it is located? It is very crucial to know. 
Linear patterns are very helpful, but location of products is important. 
 
What do you picture in your mind? 
Since I am not blind by birth, I know when people tell me that there is table, I picture 
one. 
 
Are people helpful? 
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People lack common sense, so it’s hard to get people to be friendly. If this can be 
corrected, it would help. People assume, that blind users shouldn’t even step out. 
 
 
Suggestions? 
Some way to show that there is a door or steps etc. should be implemented. So auditory 
signals are very helpful. 
 
How do you recognize products? 
It’s really hard to find. I ask people. 
 
Like shopping? 
Maybe after 50 years.  
 
Female 
 
Blindness? 
Partially 
 
Navigational aids? 
White cane. It depends on where I am. 
 
New technologies? 
Yes definitely 
 
Challenging? 
I just operate by memory. Once I’m told something, I don’t forget. 
 
What do you picture in your mind? 
Same 
 
Are people helpful? 
Same 
 
 
Suggestions? 
Same. Floor coverings are helpful. 
 
How do you recognize products? 
By touch. Or by asking staff. Braille would be helpful 
 
Like shopping? 
Yes 
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Male 
 
Blindness? 
Partially 
 
Navigational aids? 
Cane 
 
New technologies? 
I don’t really trust technology 
 
Do you go out frequently? 
Yes to malls 
 
 
What do you picture? 
I have an idea of what things look like, so I don’t struggle too much 
 
Challenging? 
I usually ask for people’s help 
 
Suggestions? 
Vibrating shoes 
 
Like shopping? 
Yes definitely 
 
Male 
 
Blindness? 
Partially 
 
Navigational aids? 
Sometimes Cane 
 
New technologies? 
Computer technology 
 
Do you go out frequently? 
Malls 
 
What do you picture? 
I have an idea of what things look like, so I don’t struggle too much 
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Challenging? 
I ask for help 
 
Suggestions? 
Auditory signals 
 
Like shopping? 
I like exploring 
 
Male 
 
Blindness? 
Partially 
 
Navigational aids? 
It depends where I am.  
 
New technologies? 
Computer technology 
 
Do you go out frequently? 
Both 
 
What do you picture? 
I have an idea of what things look like, so I don’t struggle too much 
 
Challenging? 
I ask for help 
 
Suggestions? 
Braille signs 
Textures 
 
Like shopping? 
Yes 
 
Male 
 
Blindness? 
Partially 
 
Navigational aids? 
Cane 
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New technologies? 
Yes 
 
Do you go out frequently? 
Malls 
 
What do you picture? 
I have an idea of what things look like, so I don’t struggle too much 
 
Challenging? 
I ask for help 
 
Suggestions? 
Standards 
 
Like shopping? 
Yes 
 
Female 
 
Blindness? 
Partially 
 
Navigational aids? 
Cane 
 
New technologies? 
Braille 
 
Experience? 
I usually experience by touch 
 
Challenging? 
Obstacles 
 
Do you always go to the same place? 
No I explore 
 
Suggestions? 
Flooring textures 
 
Like shopping? 
Yes, definitely 
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Female 
 
Blindness? 
Partially 
 
Navigational aids? 
I go with my parents 
 
New technologies? 
Yes 
 
Experience? 
I ask people for help 
 
Challenging? 
Obstacles 
 
Do you always go to the same place? 
No I explore 
 
Suggestions? 
Auditory 
 
Like shopping? 
Yes 
 
 
 
Male 
 
Blindness? 
Partially 
 
Navigational aids? 
Cane or friends 
 
Suggestions? 
Floor coverings and auditory signals are extremely helpful. Ramps everywhere with 
railings are good to have. 
 
Challenging? 
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Obstacles and unfamiliar spaces 
 
Like shopping? 
Definitely 
 
Male 
 
M: Are you fully blind or partially sighted? 
Partially 
 
M: Do you use any navigational aids? 
Not really 
 
M: If there were any technologies, would it be helpful for you? Like GPS, auditory etc.? 
Yes 
 
M: Is there anything that designers need to keep in mind when designing retail spaces? 
I ask people for whatever I need 
 
M: Do you look forward to going shopping? 
Yes 
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APPENDIX C 
INSTITUTIONAL REVIEW BOARD APPROVAL 
 
148 
 
 
 
149 
 
 
 
